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(57) Abstract: The present invention relates to certain hydroxypyrazole derivatives of Formula (I), and phannaceutically acceptable 
salts thereof, which exhibit useful pharmaceutical properties, for example as agonists for the nicotinic acid receptor. Also provided by 
the present invention are phannaceutica] compositions containing compounds of the invention, and methods of using the compounds 
and compositions of the invention in the prophylaxis or treatment of metabolic-related disorders, including dyslipidemia, atheroscle- 
rosis, coronary heart disease, insulin resistance, type 2 diabetes, Syndrome-X and the like. In addition, the present invention also 
provides for the use of the comjwunds of the invention in combination with other active agents such as those belonging to the class 
of a-glucosidase inhibitors, aldose reductase inhibitors, biguanides, HMG-CoA reductase inhibitors, squalene synthesis inhibitors, 
fibrates, LDL catabolism enhancers, angiotensin converting enzyme (ACE) inhibitors, insulin secretion enhancers and the like. 
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HYDROXYPYRAZOLES AND METHODS OF PROPHYLAXIS OR TREATMENT 
OF METABOLIC-RELATED DISORDERS THEREOF 

FIELD OF THE INVENTION 

The present invention relates to certain hydrojiypyrazole derivatives, and 
phannaceutically acceptable salts thereof wWch exhibit useftil pharmaceutical properties, for 
exanple as agonists for the nicotinic acid recqptor. Also provided by flie present invention are 
pharmaceutical conqjositions containing conqrounds of the invention, and methods of using the 
compounds and compositions of the invention in the prophylaxis or treatment of metaboUc- 
related disorders, including dyslipidemia, atherosclerosis, coronary heart disease, insulin 
resistance, type 2 diabetes, Syndrome-X and the like. Li addition, the present invention also 
provides for the use of the compounds of the invention in combination with other active agents 
such as those belonging to fee class of a-glucosidase inhibitors, aldose reductase inhibitors, 
biguanides, HMG-CoA reductase inhibitors, squalene synthesis inhibitOTs, fibrates, LDL 
cataboHsm enhancers, angiotensin converting en2yme (ACE) inhiTjitors, insulin secretion 
cnhancas, fluazolidinedime and the like. 

BACKGROUND OF THE INVENTION 
A. Con|>oiuids of the invention as AntU^lytic Agents 
Afhcroscleiosis and stroke are flie numbers one and number three leading causes of 
death of both men and women in the United States. T^pe 2 diabetes is a public health problem 
that is serious, widespread and inoreasing. Elevated levels of low density lipoprotein (LDL) 
cholesterol or low levels of high density Upoprolein (HDL) cholesterol are, independently, risk 
fectors for afheroscleroas and associated cardiovascular pafliologies. lii addition, high levels of 
plasma fiee fetty adds are associated with insulin resistance and type 2 diabetes. One strategy 
for decreasing LDL-cholesterol, increasing HDL-cholesterol, and decreasing plasma free fetty 
adds is to iiihibit lipolysis in adq)ose tissue. This approach involves regulaticm of hormane 
sensitive l^ase^ whidi is the rate-limiting en2yme in Kpolysis. Lipolytic agents increase ceDular 
levels of cAMP, which leads to activation of hormoite sensitive lipase within adqxjcytes. Agents 
that lower intiacellular cAMP levels, by contrast would be antilipolytic. 

It is also worth noting in passing that an increase in cellular levels of cAMP down- 
regulates the secretion of adiponectin from adipocytes [De^xirte, ML et al. Biochem J (2002) ' 
July]. Reduced levels of plasma adiponectin have been assodated with metabolic-related 
disorders, including atherosclerosis, coronary heart disease, insulin resistance and type 2 diabetes 
[Matsuda, M et al. J Biol Chem (2002) July and reviewed fliradn]. 

Nicotinic acid (niacin, pyridine-3-caiboxyUc add) is a water-soluble vitamin required by 
the human body for heaMh, growth and reproduction; a part of the Vitamin B coasplex. Nicotinic 
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acid is also one of Ifae oldest used drugs for the treatment of dyslipidemia. It is a valuable drug in 
that it &vorably a£kcts virtually all of the lq)id parameters listed above [Goodman and Gihnan' s 
Pharmacological Basis of Therapeutics, editors Harmon JG and Limbird LE, Chapter 36, MaUey 
RW and Bersot TP (2001) pages 971-1002]. The benefits of nicotinic acid in the treatment or 
S prevention of atherosclerotic cardiovascular disease have been documented in six major clinical 
trials [Guyton JR (1998) Am J Cardiol 82:18U-23U]. Nicotinic acid and related derivatives, 
such as, acipimox have recently been discussed [Lorenzen, A et al (2001) Molecular 
Pharmacology 59:349-357]. Structure and synthesis of additional analogs or derivatives of 
nicotinic acid are discussed throughout the Merck Index, An Encyclopedia of Chemicals, Drugs, 

10 and Biologicals, Tenth Edition (1983), which is incorporated herein by reference in its entirety. 

Nicotinic acid and currently existing analogs thereof inhibit the production and release of 
free fatty acids from adipose tissue, likely via an inhibition of adenylyl cyclase, a decrease in 
intracellular cAMP levels, and a concomitant decrease in hormone sensitive lipase activity. 
Agonists that down-regulate hormone sensitive lipase activity leading to a decrease in plasma 

1 5 free fatty acid levels are likely to have therapeutic value. The consequence of decreasing plasma 
free fetty acids is two-fold. First, it will ultimately lower LDL-cholesterol and raise HDL- 
cholesterol levels, independCTit risk factors, thereby reducing the risk of mortality due to 
cardiovascular incidence subsequent to athCToma formation. Second, it will provide an increase 
in insulin sensitivity in individuals with insulin resistance or type 2 diabetes. Unfortunately, the \ 

20 use of nicotinic acid as a therapeutic is partially lindted by a number of associated, adverse side- 
efifects. These include flushing, free fatty acid rebound, and liver toxicity. 

The rational development of novel, nicotinic acid receptor agonists that have fewer side- 
effects will be valuable, but to date this has been hindered by the inability to molecularly identify 
the nicotinic acid receptor. Furthermore, other receptors of the same class may exist on the 

25 sur&ce of adipocytes and similarly decrease hormone sensitive lipase activity through a 
reduction in the level of intracellular cAMP but without the eUcitation of adverse effects such as 
flushing, thereby representing promising novel therapeutic targets. Recent work suggests that 
nicotinic acid probably acts through a specific GPCR [LOTenzen A, et al. (2001) Molecular 
Pharmacology 59:349-357 and reviewed therein]. 

30 B. G Protein-Coupled Receptors 

Although a number of receptor classes exist in humans, by &r the most abundant and 
therapeutically relevant is represented by the G protein-coupled receptor (GPC31) class. It is 
estimated that thae are some 30,000-40,000 genes within the human genonw, and of these, 
approximately 2% are estimated to code for GPCRs. Receptors, including GPCRs, for which the 

35 endog^ous Hgand has been identified, are refen:ed to as "known" receptors, while receptors for 
\rfiich the ^dogenous hgand has not been identified are referred to as "orphan" receptors. 
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GPCRs represent an impartant area for fee development of pharmaceutical products: 
from approximately 20 of the 100 known GPCRs, approximately 60% of all prescription 
pharmaceuticals have been developed For example, in 1999, of the t«)p 100 brand name 
prescription drugs, the following drugs interact with GPCRs (fee prnnary diseases and/or 
disorders treated related to the drag is indicated in parenfeeses): 



Prozac® (depression) 
Zoloft® (depression) 
Imitrex® (migraine) 
Risperdal® (schizophrenia) 
Gaster® (ulcers) 
Depakote® (epilepsy) 
LuproD® (prostate cancer) 
BuSpar® (anxiety) 
Wellbutrin® (depression) 
Toprol-XL® (hypertension) 
Singulair® (asthma) 



Vasotec® (hypertension) 
Zyprexa®(psychotic disorder) 
Zantac® (reflux) 
Serevent® (asfema) 
Atrovent® (bronchospasm) 
Cardura®(prostatic ypertrophy) 
Zoladex® (prostate cancer) 
VentoHn® (bronchospasm) 
Zyrtec® (rhinitis) 
Tenormin® (angina) 
Diovan® (hypertension) 



Claritin® (allergies) 
Paxil® (depression) 
Cozaai® (hypertension) 
Propulsid® (reflux disease) 
Pepcid® (reflux) 
EiBfexor® (depression) 
Allegra® (allergies) 
Diprivan® (anesfeesia) 
Hytrin® (hypertension) 
Plavix® (Ml/stroke) 
Xalatan® (glaucoma) 
Hamal® (prostatic hyperplasia) 
(Med Ad News 1999 Data). 

GPCRs share a common structural motif; having seven sequ^ces of between 22 to 24 
hydrophobic amino adds that form seven alpha hehces, each of which spans fee membrane (each 
span is identified by number, i.e., transmembrane-1 OM-l), 1ransmembrane-2 (TM-2), etc.). 
The transmembrane hehces are joined by strands of amino acids between 1ransmembrane-2 and 
transmembrane-3, transmeriibrane^ and transmenihrane-5, and transmembrane-6 and 
transmembrane-? on fee exterior, or "extracellulaf' side, of the cell membrane (feese are referred 
to as "extacellulaf' regions 1, 2 ^d 3 (EC-1, EC-2 and EC-3), respectively). The 
transmembrane helices are also joined by strands of amino acids between transmOTihrane-l and 
transmCTahrane-2, transmembrane-3 and 1ransmembrane-4, and transmembrane-5 and 
transmemhrane-6 on fee interior, or "intracellular^* side, of fee cell membrane (feese are referred 
to as "intraceUular^' regions 1, 2 and 3 (IC-1, IC-2 and IC-3), respectively). The "carboxy" ("CO 
terminus of fee receptor lies in fee intracellular space within the cell, and fee "amino" C^T) 
terminus of fee receptor lies in fee extracellular space outside of the cell. 

Generally, when a hgand binds wife fee receptor (often refen^ to as "activation" of fee 
receptor), feere is a change in fee conformation of fee receptor feat facilitates coupling between 
fee intracellular region and an intracellular "G-protein." It has been reported that GPCRs are 
"promiscuous" wife respect to G proteins, i.e., that a GPCR can interact wife more than one G 
protein. See, Kenakin, T., 43 Life Sciences 1095 (1988). Alfeough ofeer G proteins exist, 



wo 2004/033431 



PCT/US2003/031509 



currently, Gq, Gs, Gi, Gz and Go aie G proteins that have been identified. ligand-activated 
GPCR coupling vn&x the G-protein initiates a signaling cascade process (le&ired to as "signal 
transduction")- Under normal conditions, signal transduction ultimately results in cellular 
activation or cellular inhibition. Although not wishing to be bound to theory, it is thought tJaat 
5 the IC-3 loop as well as the carboxy terminus of the recqDtor interact with fee G protein. 

Gi-coupled GPCRs lower intracellular cAMP levels. The Melanophore technology (see 
wj/hz) is useful for identifying Gi-coupled GPCRs. 

Under physiological conditions, GPCRs exist in the cell membrane in equilibrium 
between two different conformations: an "inactive" state and an "active" state. A recqptor in an 
10 inactive state is unable to link to the intracellular signaling transduction pathway to initiate signal 
transduction leading to a biological response. Qianging the receptor conformation to the active 
state allows linkage to the transduction pathway (via the G-protein) and produces a biological 
response. 



15 Recent discoveries, including but not exclusively limited to modifications to the anoino acid 
sequence of the receptor, provide means other than ligands or drugs to promote and stabilize the 
receptor in the active state conformation. These means effectively stabilize the receptor in an 
active state by simulating the effect of a ligand binding to the receptor. Stabilization by such 
ligand-independent means is termed "constitutive receptor activatioiL" 



A receptor may be stabilized in an active state by a ligand or a con:5)ound such as a drug. 



20 



SUMMARY OF TBDE INVENTION 



One aspect of the present invention encompasses novel compounds as shown in Formula 



(D: 




(I) 



wherein: 



25 



Ri is alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, or benzyl, where the alkyl, 
haloalkyl, cycloalkyl, alkenyl, alkynyl or benzyl is optionally substituted with one or 
more halogen, hydroxy, thioxy, cyano, nitro, haloalkyl, amino, aminoalkyl, 
aminodialkyl, alkyl, cycloalkyl, alkoxy, phenoxy, alkenyl, aUcynyl, haloalkoxy, 
carboxyl, caiboalkoxy, alkylcarboxamido, arylcarboxamido, heteroarylcarboxamido, 
heterocycUc carboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, 
haloalkylsulfinyl, haloalkylsulfonyl, alkylureyl or aiyluieyl groups; 



30 
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15 



R2 is H, alkyl, haloallQrl, cycloaIlc/1, alkeityl, . alkynyl, benzyl, phenyl or 
heteroaiyl, where the allqrl, haloalkyl, cycloalkyl, alkenyl, aDQntiyl, beizyl, phei^rl or 
heteroaiyl is optionally substituted with one or more halogen, Igrdroxy, tbio3^, cyano, 
nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, allg^l, cycloallQrl, alkoxy, phenoxy, 
alkenyl, alkynyl, haloalkoxy, carboxyl, caiboalkojQr, alkylcarboxamido, 
aiylcarboxamido, heteroarylcarboxamido, heterocycUc carboxamido, alkylfhio, 
alkylsulfinyl, alkylsulfonyl, ,haloaIkyl&io, haloalkylsulfinyl, haloalkylsulfonyl, 
alkylureyl or arylureyl groups; 

Ar is a pyridyl, pyrimidinyl, pyrazinyl or pyridazinyl of the following formula: 




20 



wherein Rjo, Rn, R12, R13, Rm and R15 are indq)endently H, halogen, hydroxy, 
thioxy, cyano, nitro, haloalkyl, amino, aminoalkyl, ammodialkyl, alkyl, cycloalkyl, 
alkoxy, phenoxy, alkenyl, alkynyl, haloalkoxy, carboxyl, carboalkoxy, 
alkylcarboxamido, arylcarboxamido, heteroarylcarboxamido, heteropychc carboxamido, 
alkyllhio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl, 
alfc/lureyl or arylureyl groips; where alkyl, cycloalkyl, alkenyl, alkynyl, is optionaUy 
substituted with one or more halogen, hydroxy, thioxy, cyano, nitro, haloalkyl, amino. 
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aminoallcyl, aminodialkyl, alkyl, cycloalkyl, al]a)xy, phenoxy, alkenyl, alkynyl, 
haloaUcoxy, carboxyl, caiboaDco^, alkylcaiboxamido, arylcarboxamido, 
heteroarylcaiboxaimdo, heterocyclic carboxainido, all^llbio, alkylsulfinyl, 
alkylsulfonyl, haloaOcylthio, haloalkylsulfinyl, haloall^rlsulfonyl, alkylureyl or aiylureyl 
5 groups; or one or more N-oxide thereof; or a pharmaceutically acceptable salt thereof. 

In one embodiment, the coiiq)ound is of Formula (J) provided that when Ar is of the 
Formula (Ha) then Rn is not C1-C3 haloalkyl. In one embodiment, the conqwund is of Formula 
(S) provided that when Ar is of the Formula (Ha) then Rio is not methyl or phenoxy; or Rio is not 
an alkyl or haloalkyl substituted with aminoalkyl, aminodialkyl, alkoxy, hydroxyl, haloalkoxy, 
10 carboalkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloaU^^lsulfinyl, 
haloalkylsulfonyl. In one embodiment, the compound is of Formula (1) provided that when Ar is 
of the Formula (Ha) then R12 is not halogen, haloalkyl, alkyl, alkoxy, or alkyl substituted with 
alkoxy. 

In one embodiment, the compound is of Formula (I) provided that when Ar is of the 
1 5 Formula (Db) and: 

i) Ri and R2 are CH3, then Rn is not a chlorine atom; 

ii) Ri and R2 are CH3, then R] 1 is not a bromine atom; 

iii) Ri and R2 are CH3, then Rn and R^ are both not chlorine atoms or both 
not bromine atoms; 

20 iv) Ri and R2 are CH3, then Rio, Ru R12, and Rh are not all hydrogen 

atoms; and 

v) Ri is CH3, and R2 is CF3, then Ri 1 and R12 are both not chlorine atoms. 
Jn some embodiments of the invention Ar is one of the following formulae: 




25 (mb) (Die) (TV^^) 
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25 





(Va) (Vb) ; 

Rio is a H, halogai, hydroxy, cyano, nitro, haIoa]]Q^l, amino, aminoallq^l, aminodia%l, 
alkyl. cycloaftyl, alkoxy. alkenyl, alkynyl, haloalkoxy, carboxyl, caAoalkoxy, 
ancylcarboxanrido, aiylcaiboxamido. heteroarylcaAoxamido, heterocyclic carboxamido, 
alkylthio. alkylsulfinyl, aUgrlsulfonyl, haloalkyllhio, haloaflcylsulfinyl, haloalkylsulfonyl, 
aDylureyl or arylureyl gmapi and 

Rii, Ri2, Ri3, Ri4 and Ru are indqxadenfly a H, halogen, hydrojiy, cyano, nitro. 
haloaBorl, amino, anrinoallqrl, aminodialkyl, alkyl, cycloalkyl, alkoxy, pheaoxy, alkenyl, alkynyl, 
haloalkoxy, carboxyl, caAoalkoxy. alkylcaiboxamido, arylcarboxamido, hetetoaiylcaihaxamido, 
heterocyclic carboxamido, aD^llhio, alkylsulfinyl, alkylsulfonyl, haloalkyllhio, haloalkylsulfinyl, 
haloaHqrlsulfcHQd, alkylureyi or aiyluieyl group. 

In some embodnnents of flie invention for whoi Ar is of the Formula (Ha), (He), QUa), 
(mb), (ffic), (IVa), (Va) or (Vb); Rio, R„, R,^. R,3, R^ andR,5 are independently a H, halogen, 
hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy, haloalkoxy, 
carboxyl, carboalkoxy, alkylcarboxamido, allgrllhio, aDgrlsulfinyl, aDqrlsulfonyl, haloa%lthio, 
haloalkylsulfinyl, haloalkylsulfonyl, or alkylureyi gxyap. 

Jn some embodiments of the invention for when Ar is of the Formula (Ha), (Oc), (IHa), 
(mb), (nrc), (IVa), (Va) or (Vb); R^o. Rn, R12. R13, R,4 and R15 are independently a H, halogen, 
hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy, haloalkoxy, 
alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkyllhio, haloalkylsulfinyl, haloalkylsulfonyl, or 
allQrlureyl group. 

hi some embodiments of the invention for when Ar is of the Formula (Ha), (Qc), (Etta), 
(mb), (me), (IVa), (Va) or (Vb); R,o. R„, R,^, Rj3, R„ and R,5 are independently a H, halogen, 
hydroxy, cyano, nitro, d-Q haloalkyl, amino, aminoalkyl, aminodialkyl, C,-Q alkyl. And, in 
some embodiments of the invention, Ar is one of Ihe foUowing foiraulae: 



R1 An^R,0 , Rii^N^Ri5 , Ri An^R,5 , 



Rl3 



(Da) 



ana) 



OVa) 
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In some embodiments of the invention of Fomiula 00, R] is alkyl, or haloalkyl, where 
the alkyl or haloalkyl is optionaUy substituted with one or more halogen, hydroxy, cyano, nifro, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkoxy, haloalkoxy, alkylcarboxamido, alkylthio, 
5 alkylsulfinyl, alkylsulfonyl, haloalkylfhio, haloalkylsulfinyl, haloalkylsulfonyl or alkylureyl 
groups. 

In some embodiments of the invention of Formula 00, R2 is H, alkyl, haloalkyl, 
cycloalkyl, benzyl, phenyl or heteroaryl, where the alkyl, haloalkyl, cycloalkyl, benzyl, phenyl or 
heteroaryl is optionally substituted with one or more halogen, hydroxy, cyano, nitro, haloalkyl, 
10 amino, aminoalkyl, aminodialkyl, alkyl, alkoxy, haloalkoxy, caiboxyl, caiboalkoxy, 
alkylcarboxamido, heterocyclic carboxanoido, alkyltUo, alkylsulfinyl, alkylsulfonyl, 
haloalkylthio, haloalkylsulfinyl, haloall^lsulfonyl or allQrlureyl groups. 

In some embodiments of the invention for when Ar is of the Formula (Usl), O^I^X 
(IVa), (Va) or (Vb); Ri is H or alkyl, where the alkyl is optionally substituted with one or more 
1 5 halogen, hydroxy, cyano, nitro, amino, aminoalkyl, aminodialkyl; R2 is H, alkyl or phenyl, whsxt 
the alkyl or phoniyl is optionally substituted with one or more halogen, hydroxy, cyano, nitro, 
haloalkyl, amino, aminoalkyl, aminodiatt^l, alkyl, alkoxy or haloalkoxy groups; and Rio, Rn, 
Ri2) Ri3> Ri4 and Ri5 are independently a H, halogen, hydroxy, cyano, nitro, C1-C3 haloalkyl, 
amino, aminoalkyl, aminodialkyl, C1-C3 alkyL 
20 In some embodiments of the invention of Formula 00» Ar is Formula O^a); Rn is H, 

halogen, hydroxy, C1-C3 alkyl, or amino; and Rjo, R12 and R13 are independently H, halogen, 
hydroxy, C1-C3 alkyl, C1-C3 haloalkyl, or amino. 

In some embodiments of the inv^tion of Formula OO9 Ar is Formula ODOa); and Rio, Rn, 
R12, and Ri3 are independently H, halogen, hydroxy, C1-C3 alkyl, C1-C3 haloalkyl, or amino. 
25 In some embodiments of the invention of Formula (£), Ar is Formula 0^^)? Rjo, Rn, 

R12, andRi3 are independently H, halogen, hydroxy, C1-C3 alkyl, C1-C3 haloall^l, or amino. 

In some embodiments of the invention of Formula 00 j At is Formula (Va); and Rio, Rn, 
R12, and Ri3 are independently H, halogen, hydroxy, C1-C3 alkyl, C1-C3 haloalkyl, or amino. 

In some embodiments of the invention of Formula 00> Ar is Formula (Vb); and Rio, Rn, 
30 R12, and R13 are independently H, halogen, hydroxy, C1-C3 alkyl, C1-C3 haloalkyl, or aroino. ^ 

In some embodiments of the invention of Formula (I), Ar is the following formula: 
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10 



(nb) 

wherein: 

Ric Rii, Ri2 and R,4 are independently a H, halogen, hydroxy, cyano, nitio, haloalkyl, 
amino, aminoalkyl, aminodiallg^l, alkyl, cycloalkyl, alkoxy, phenoxy, alkenyl, alkynyl, 
haloalkoxy, carboxyl, caiboalkoxy, allqrlcarboxamido, aiylcarboxamido, heteroarylcafboxamido, 
heterocycUc carboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloallqrlsulfinyl, 
haloalkylsulfonyl, alkylureyl or arylureyl group, some embodiments, R,o, Rj,, R12 and are 
indepeandemtly a H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodiallcyl, 
alkyl, aDcDxy, haloalkoxy, alkylthio, aUgrlsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, 
haloalkylsulfonyl, or alkylureyl group. In some embodiments, R,o, Ru, Rn and R,4 are 
independently a H, halo^ hydroxy, cyano, nitro, C1-C3 haloalkyl, amino, aminoalkyl, 
anrinodiallgrl, C-Q alkyl groi?>. la some embodinients, R2 is H, alkyl, haloalkyl, cycloalkyl, 
benzyl, phenyl or hetetoaiyl, where fte alkyl, haloalkyl, cycloaDgrl, benzyl, phenyl or heteroaryl 
is optionally substituted with one or more halogen, l^^droxy, cyano, nilio, haloalkyl, amino, 
15 aminoalkyl, amiiiodialkyl, alkyl, aSsaxy, haloalkoxy, carbojqrl, carboalfcoxy, alkylcaiboxamido, 
heterocycUc caiboxamido, alkylftio, allgrlsulfinyl, allgrlsulfonyl, haloalkyhhio, haloalkylsulfinyl, 
haloalkylsulfonyl or alkylureyl groiqw. In some anbodiments Rj is H or alkyl, where flie alkyl is 
optionally substituted wifli one or more halogesi, hydroxy, cyano, nitro, anmo, aminoalkyl, 
aminodialkyl; and Ea is H, alkyl or phenyl, where flie sUkyl or phenyl is optionally substituted 
20 with one or more halogen, hydrojcy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, 
alkyl, alkoxy or haloalkoxy groups: hi some embodiments R, is alkyl optionally substituted with 
one or more halogen, hydroxy, amino, aminoalkyl, aminodialkyl. And in some ranbodimenls Rj 
is a H or sSkyl, where the alkyl is optionally substituted with one ot more halogen, hydroxy, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, altoxy or haloalkoxy groiq). 
2^ Some embodiments of the invention include conqwunds of the fonnula: (5-hydroxy-l- 

metltyl-IHi)yrazol-4-yl)-pyridm-3-yl-methanone; (5-hydroxy-l-methyl-3-methyl-lH-pyra2ol-4- 
yl)-pyridin-3-yl-meflianone; (5-hydroxy-l -methyl-3-ethyl-lHi)yrazol-4-yl>pyridin-3-yl- 

metiianone; (5-hydroxy-l-methyl-3-propyl-lH-pyrazol-4-yl)-pyridin-3-yl-me1hanone; (5- 
hydro30'-l-me11iyl-3-isopropyl-lH-pyrazol^yl>pyridin-3-yl-methanone; (5-hydroxy-l-methyl- 
30 3-butyl-lH-pyrazol-4-yl)-pyridin-3-yl-methanone; (5-hydroxy-l-methyl-3-isobutyl-lH-pyrazol- 
4-yl)-pyiidin-3-yl-me1hanone; (5-hydroxy-l-methyl-3-neopaityl-lH-pyrazol-4-yl)-pyridin-3-yl- 
methanone; (5-hydroxy-l-me1hyl-3-cyclopropyl-lH-pyrazol-4-yl>pyridin-3-yl-methanone; (5- 
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hydroxy-l-melhyl-3K?yclopea1yl-lH-pyrazol-4^ (5-hydro^-l- 
methyl-3Kyclohexyl-lH-pyrazol-4-yl)-pyridin-3-^^ (5-hydroxy-l-methyl-3-benzyl- 
lH'^)yrazol4-yl>pyridm-3-yl-n3ethanone; (5-hydroxy-l-mefhyl-3-phenyl-lH-pyrazol-4-yl)- 
pyridin-3-yl-inethanoiie; (5Thydroxy-l-methyl-3-(3-pyridyl)-lHi5yrazol-4-yl)-py^ 
5 methanone; (5-lQ^droxy-l-me%l-3<2-pyridyl)-lHi)yrazol^yl)-pyridm^ (5- 
hydroxy-1 -ethyl-lH-pyrazol-4-yI)-pyridin-3-yl-inethanone; (5-hydroxy-l -ethyl-3-methyl-lH- 
pyrazol4-yl>pyridin-3-yl-methanoiie; (5-hydroxy-l -etfayl-3-e%l-lH-pyrazol-4-yl)-pyridin-3- 
yl-methanone; (5-hydroxy-l -e%l-3-propyl-lH-pyra2ol-4-yl)-pyridin-3-yl-methanone; (5- 
hydroxy-l-«thyl-3-isopn>pyl-lH-pyrazol-4-yl)-pyridm-3-yl-ineth^ (5-hydroxy-l -ethyl-3- 

10 butyl-lH-pyrazol-4-yl)-pyridm-3-yl-methanone; (5-hydroxy-l-ethyl-3-isobutyl-lH-pyrazol-4- 
yl)-pyridin-3-yl-methanone; (5-hydroxy-l-ethyl-3-neopentyl-lH-pyrazol^yl)-pyridin-3-yl- 
methanone; (5-hydroxy-l-e%l-3-cyclopropyl-lH-pyra2»l-4-yl)-pyridm-3-yl-^^ (5- 
hydroxy-l-ethyl-3K:yclopmtyl-lH-pyrazol-4-yl)-pyridin-3-yl-metha^^ (5-hydroxy-l-ethyl-3- 
cyclohexyl-lH-pyrazol-4-yl)-pyridin-3-yl-inethanone; (5-hydroxy-l-ethyl-3-benzyl-lH-pyrazol- 

15 4-yl)-pyridm-3-yl-methanoBe; (5-hydroxy-l-ethyl-3-phenyl-lH-pyrazol-4-yl>pyridin-3-yl- 
methanone; (5-hydroxy-l-ethyl-3-(3-pyridyl)-lH-pyrazol-4-yl)-pyridm-3-yl-r^ (5- 
hydroxy-1 -ethyl-3-(2-pyridyl)-lH-pyrazol-4-yl)-pyridiii-3-yl-methano (5-hydroxy-l -(2^,2- 
1rifluoroethyl)-3-propyl-lH-pyrazol-4-yl)-pyridin-3-yl-riiethanoiie; and (5-hydroxy-l -inethyl-3- 
propyl-lH-pyrazol-4~yl)-(5-fluoro-pyridiii-3-yl)-methanone. 

20 Some embodiments of the invention include compounds of the formula: (5-hydroxy-l- 

methyl-3-propyl-lH-pyrazol-4-yl)-(pyridin-2-yl)-methanone; (5-hydroxy-l-methyl-3-propyl-lH- 
pyrazol-4-yl)-(pyrimidin-5-yl>methanone; (5-hydroxy-l-methyl-3-propyl-lH-pyrazol-4-yl)- 
(pyrazin-3-yl)-meflianone; (5-hydroxy- 1 -methyl-3-propyl-lH-pyrazol-4-yl)-(pyridazin-4-yl)- 
methanone; and (5-hydroxy-l-methyl-3-propyl-lH-pyrazol-4-yl)-(pyridazin-3-yl)-methanone. 

25 In some aspects, the invention povides certain pharmaceutical contpositions for 

treatment of metabolic-related disorders conQ}rising corq)Ounds of Formula CO. 

Id further aspects, the present invention provides methods of prophylaxis or treatment of 
a metabohc disorder comprising the administrating to a patient in need of such adnunistration a 
therapeutically or prophylactically efiective amount of a compound of the invention, or a salt 

30 thereof. In some embodiments the metabohc disorder is dysUpidemia, atherosclerosis, coronary 
heart disease, insulin resistance, obesity, impahred glucose tolerance, atheromatous disease, 
hypertension, slroloe, Syndrome X, heart disease and type 2 diabetes. In some embodiments the 
metabolic disorder is dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance and 
type 2 diabetes. 

35 hi further aspects, the present invention provides for the use of a compound of the 

invention for the production of a medicament for use in prophylaxis or treatment of a metabohc 
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disorder. In some embodiments Ihe metaboHc disorder is dyslipidemia, afeerosclerosis, coronaiy 
heart disease, insulin resistance, obesity, impaired glucose tolerance, afteromatous disease, 
hypertension, stroke, Syndrome X, heart disease and type 2 diabetes. In some embodiments Ihe 
metaboUc disorder is dysKpidenria, atherosclerosis, coronaiy heart disease, insulin resistance and 
type 2 diabetes. 

In fiirther aspects, the present invention provides a method of prophylaxis or treatment of 
a metaboHc disorder comprising the administration to a patient in need of such treatment a 
therapeutically effective amount of a compound according to claim 1 in combination with one or 
more agent selected from the group consisting a-glucosidase inhibitor, aldose reductase inhibitor, 
biguanide, HMG-CoA reductase inhibitor, squalene synthesis inhibitor, fihiale, LDL catabolism 
enhancer, angiotensin converting enzyme inhibitor, iiisulin secretion enhancer and 
thiazolidinedione. hi some embodiments the agent is a a-glucosidase inhibitor. In some 
embodiments tiie a-glucosidase inhibitor is acaibose. voghTjose or migUtol. Ja some 
embodiments the a-glucosidase inhibitor is voghbose. hi some embodiments the agent is an 
aldose reductase inhibitor, hi some embodiments the aldose reductase inhibitor is toluresta^ • 
epalrestat; imirestat; zenarestat; zopolrestat; or sorbinil. In some embodiments the agent is a 
biguanide. hi some embodiments Ihe biguanide is phenformin, metformin, or bufomiin. In some 
embodiments the biguanide is preferably is metformin, hi some embodiments the agent is a 
HMG-OiA reductase inhibitor, hi some embodiments the HMG-CoA reductase inhibitor is 
Tosuvastatin, pravastatin, simvastatin, lovastatin, atorvastatin, fluvastatin or cerivastatin. hi some 
embodim«aits ftc agent is a fihrate. Ja some embodiments the fibrate is bezafibrate. beclohrate, 
binifibrate. ciplofihrate, clinofihrate, clofihrate, clofibric acid, etofibiate, fenofibrate. gemfibrozil, 
nicofibrate, pirifibrate, ronifibrate, simfihrate. or flieofibiate. hi some embodiments the 
angiotensin converting enzyme mhibitDr is captopril, enalapril. alacepril, delapril; lamipril, 
lisinopril, imidapril, benazepril, ceronapril, cilazapril, enalaprilat, fosinopril, moveltopril. 
perindopril, quinapril, spiraptil, temocapril or trandolapril. In some embodiments the agent is an 
insulin secretion enhancer, hi some embodunents the insulm secretion enhancer is tolbutamide; 
chlorpropamide; tolazamide; acetohexanride; glycopyiamide; ghbenclamide; gliclazide; 1-butyl- 
3-metanilyhirea; caibutamide; ghbomiride; gjipizide; gKquidon^ glisoxepid; glybuthiazol^ 
gUbuzole; glyhexamid^ gjymidine; glypinamide; pheributamide; tolcyclamide, glimq>iride. 
nateglinide, or mitiglinide. M some embodiments the agent is a thiazoKdinedione. hi som^ 
embodiments the thiazoUdinedione is rosightazone or pioglitazone. hi some embodiments the 
tiliazolidinedione is rosiglitazone. 

ITiese and other aspects of the invention disclosed herein wiU be set forth in greater 
detail as the patent disclosure proceeds. 
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Applicant resoves the ri^t to exclude any one or more of the compounds from any 
of the embodiments of the invention. Applicant additionally reserves the right to exclude any 
metabolic-related disorder or any disorder of lipid metabolism from any of the embodiments 
of the invention. 

BRIEF DESCRIFnON OF THE DRAWINGS 
Figure 1. Figure 1 dq)icts a histogram representing relative ejqxression levels of 
hRUP25 detected in diflferent human tissues via DNA microarray. The horizontal axis displays 
the different tissues, identified in vertical text above the bar. The vertical axis indicates level of 
expression of hRUP25. In Figure 1, note the high level of ejqjression in primary adipocytes of 
hRUP25. 

Figure 2. Figure 2 depicts melanophores transfected with DNA plasmids expressing 
hRlJP25 without treatment These cells are pigmoit-aggregated because hRUrP25 are Gi- 
coupled receptors having a high basal level of activity, and therefore driving the aggregation to a 
measurable level in the absence of a Ugand. 

Figures 3A-B. Figures 3A and 3B illustrate the dose-dependant, nicotinic acid induced ' 
aggregation response of melanophores transfected with increasing amounts of plasmid DNA 
encoding hRUP25 (Figure 3A). Cells transfected with lO^g of plasmid DNA encoding 
hRUP25, respond to nicotinic acid with an EC50 of about 54nM. 

As negative controls. Figure SB depicts melanophores transfected with either salmon 
sperm DNA (Mock) or plasmid DNA encoding the a2AAIL As is evident there is no aggregation 
response in these cells upon nicotinic acid treatment at doses up to lOpM. 

Figure 4. Figure 4 illustrates tiie nicotinic acid induced-inositol phosphates (IPs) 
accumulation in HEK293 cells co-expressing hRUP25 and the chimeric Gctq-subunit in which 
the last five amiao acids have been replaced with the corresponding amino acids of Gai 
(GqAGi). This constmct has been shown to convert the signaling of a Gi-coupled receptor to the 
Gq pathway (i.e. accumulation of inositol phosphates) in response to receptor activation. Cells 
transfected with GqAGi plus either ompty plasmid or the constitutively activated UiaAR (ttiAK) 
served as controls for the TP assay which are non-responsive to nicotinic acid. 

Figures 5A-B. Figure 5 A is a set of immunofluorescent photomicrographs illustrating 
the expression of hemaglutinin (HA)-tagged hRUP25 in a stably transfected line of CHO cells 
(top; clone #46). No significant labeUng is detected in mock stably-transfected CHO cells 
(Mock). The lower panels identify the nuclear (DAPI) staining of cells in the same field. 
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Figure 5B illusteates nicotinic acid and nicotine induced-inMbiticm of forskolin 
stimulated cAMP accumulation in IiRUP25<HO ceU stable line #46(described in preceding 
paragraph). The EC50 for nicotinic acid is 23.6nM and feat for nicotine is 9.8^. 

Figure 6. Figure 6 indicates that, in response to nicotinic add, both hRVnS and the 
mouse ortholog mRUP25 can inhibit TSHR stimulated cAMP production (in the presence 
and absence of TSH). 

Figure 7. Figure 7 shows the saturation binding curves of ['H]mcotinic acid 
(["BONA) to membranes prepared from HEK293 cells transiently expressing either hRUP25 
or mRUP25. Note the significant binding of [^H]NA relative to either that found in 
membranes derived from mock fransfected cells or in the presence of an excess of non-labeled 
nicotinic acid (200nM). 

Figure 8. Figure 8 is a table comparing the rank order of potency of various 
compounds on hRUP25 and the pharmacologically defined nicotinic acid receptor.- The 
potencies at hRtJP25 derived both by a fimctional analysis measuring the inhibition of 
forskolin induced cAMP production and competitive radioligand binding assays, closely 
match the order of potencies of the pharmacologically defined nicotinic acid receptor. 

Figures 9A-B. Figure 9A depicts nicotinic acid and related compounds inhibiting 
isoproterenol induced lipolysis in rat epidimal fat derived adipocytes at a concentiation of lOpM 
P-3-T rqxreseaots 3-tettazole-5-pyridine. 

Figure 9B illusteates a nicotinic acid dose-dependent inhibition of isoproterenol induced- 
lipolysis in rat epidimal fit derived adipocytes. Note tiie lightward shift in tiie dose-response 
curves wife increasing concentrations of nicotinic acid. 

Figure 10. Figure 10 illusteates fee ability of bofe nicotinic acid and fee related 
compound P-3-T (S-teteazole-S-pyridine) to inhibit isoproteienol induced Upolysis in adipocyte 

primary cultures derived from human subcutaneous fit in a dos^endant manner. TheECso 
value for nicotinic acid andP-B-T were 716nM and 218nM respectively. 

DETAILED DESCRIFITON 

One aspect of fee present invention encompasses novel compounds as shown in Formula 

0): 

O 

HO--V' 
I 

Ri 

00 
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wherein: 



Ri is alkyl, haloalkyl, cycloalkyl, alkenyl, alk/nyl, or ben2yl, where the allcyl, 
haloalkyl, cycloaBcyl, alkenyl, aUgoiyl or benzyl is optionally substituted with one or 
more halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodiallqrl, alkyl, 
cycloali^l, alkoxy, phenoxy, alkenyl, alkynyl, haloalkoxy, cafboxyl, carboaDcoxy, 
alkylcarboxamido, arylcarboxamido, heteroarylcarboxamido, heterocyclic carboxamido, 
alkylthio, all^rlsulfinyl, alkylsulfonyl, haloalkyltfaio, haloalkylsulfinyl, haloalkylsulfonyl, 
alkylureyl or arylureyl groups; 

R2 is H, alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, beirzyl, phenyl or 
heteroaiyl, where the alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, benzyl, phenyl or 
heteroaiyl is optionally substituted with one or more halogen, hydroxy, cyano, nitro, 
haloalkyl, amino, aminoalkyl, aminodialkyl, altyl, cycloallQ^l, alkoxy, phenoxy, alkenyl, 
alkynyl, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamido, arylcarboxamido, 
heteroarylcarboxamido, heterocyclic carboxamido, alkylthio, alkylsulfinyl, 
alkylsulfonyl, haloallQ^lthio, haloalkylsulfinyl, haloalkylsulfonyl, alkylureyl or arylureyl 
groups; 

Ar is a pyridyl, pyrimidinyl, pyrazinyl or pyridazinyl of the following formula: 
Pyridyl Ar groups: 




(Ha) 



Ri4 
(Hb) 



R-14 
(He) 



Pyrimidinyl Ar groups: 




R-14 



(ma) 



(nib) 



Rl4 

(Die) 
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fyrazinyl Ar gronp: 



dVa) 



Pyridaziiiyl Ar groups: 





Ri5 , Rii 
(Va) (Vb) ; 

''herein Rio, R„, R^, R,,, R„ and Ri, are independentiy H, halogen, hydroxy cyano 
nitro, haloalky], annno, anrinoalkyl, aminodialkyl. ^ cycloalKyl, alkoxy, phenoxy, altenyl.' 
aDgoiyl, haloalkoxy, carboxyl. caiboalkc^y. alkylcaAoxamido, aiylcaAoxanndo 
heteroatylcarboxamido, heterocycKc catboxamido, alkyllhio, alkylsulfinyl, alkylsulfonyl 
haloalkyltbio, haloalkylsulfinyl, haloallQ.lsulfonyl, alkylureyl or axylureyl groups; where alkyl' 
cycloaDgrl, alkmyl, alkynyl, is optionally substituted with one or mote halogen, hydroxy, cyano 
nitro, haloalkyl. amino, aminoaftyl. axninodialkyl, alkyl, cycloallQrl. alkoxy, phenoxy, alkenyl' 
alkynyl. haloalkoxy. caiboxyl. caiboalkoxy. alkylcaiboxanrido. aiylcarixjxanudo 
heteroaxylcarboxanrido, heterocyclic carboxanudo, alMMo. alkylsulfinyl. alkylsulfonyl 
haloalkyltbio. haloallg.Isulfinyl. haloallQ.l^onyl, alkylureyl or aiylureyl groups; or one or nH»e' 
N-oxide fliereof; or a phannaceutically acceptable salt fihereofc 

Some embodiments of Formula (I) include the oxidation of one or if ^Ucable both 
i^trogens prepared by using methods kno^ in the art such as hydrogen peroxide, peradd^ (i e 
mCPBA) and the like. Accordingly, when Ar is a pyridyl group the aromatic ring nilix,gen may 
be oxidized to give the representative groups as shown below in Formula (SM), (De) and (Df ) : 





Rl3 


A 




♦ 

0 


P ^ 










(Hd) 





Rl2 



(He) (nf) 

When Arisapyrimidinyl group then one orboth of the aroiptic ring nitrogens may 

to give therepresentative groups shown below in Formula (ffld), (nie). (Dlf), (DOg), (nni)and 

cm (depicted below are representative examples of mono-N-oxides): 
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R-14 

(nig) 



"Wbsa Ar is a pyraziiryl groi^ then one or both of the aromatic ting nitrogais may be oxidized to 
give the representative groaps shown below in Formula (TVb) and (IVc); (dq)icted below are 
rq>resentative exanq>les of mono-N-oxides): 



O 



Ri An^Ris . Ri An^Ris 



(IVb) 



N' 

O 
(IVc) 



When Ar is a pyridazinyl group then one or both of tiie aromatic ring nitrogens nfiay be oxidized 
to give the representative groups shown below in Formula (ffle), (ffld), (Hie) and (TOf) 
(depicted below are representative exan5)les of mono-N-oxides): 




In one embodiment, the coropound is of Formula (I) provided fliat when Ar is of the 
Formula (Ha) then Ru is not a C1-C3 haloalkyl, such as, CF3, CF2CF3, CFaQ, CF2H and CQs. 

In one embodiment, the con:qpound is of Formula (T) provided that when Ar is of the 
Formula (Ha) then Rio is not methyl, phenoxy, or alkyl substituted with aminoalkyl, 
aminodialkyl, alkoxy, haloalkoxy, carboalkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, 
haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl. 
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Jn one embodiment, the compound is of Fonnula 00 provided iiiat whm Ar is of the 
Formula (Ha) Ihea Rj^ is not halogen, haloalltyl, aliyl. alkoxy. or aUg^l substituted with aDcoxy. 
In one embodiment, the compound is of Formula (t) provided ftat when Ar is of the Fomula 
(Ob) and: 

0 Ri and R2 are CH3, then Ru is not a chlorine atom; 
ii) Ri and R2 are CH3, then Rii is not a bromine atom; 
m) R, and R2 are CH3, then R„ and R^ are both not dilorine atoms or both 

not bromine atoms; 

V) R, and R2 are CH3, thai R,o, R„ R^. and R14 are not all hydrogen 

atoms; and 

v) Ri is CH3, and R2 is CF3, then R„ and R,2 are both not chloine atoms. 
In one embodiment, the compound is of Formula (T) provided that the compound is not 
[2-ethoxymethyl-6<frifluoromethyl)-3-pyridinyl](5-hydroxy4,3Hiime1^ 
methanone; 3,5Khchilaro-2-pyridinyl)5-hydroxy4,3Klime%14H-pyrazole4-yl)-met^^ (5- 
bromo-2iqmdinyl)(5-hydroxy-l^Kiimethyl4H-pyrazoM-yl)-methanone;^ 
3-propyl-lH^yiazol-4-yl)(2-phenoxy-3-pyridinyl)-melhanone; (5-chloro-2-pyridinyl)(5- 
hydroxy-l,3sJimethyI-lH-pyiazoM-yl>metehanone; (5-hydroxy-l,3-dimethyl-lH-pyra2ol-4- 
yI)[2-[(2-me&Qxyelhoxy)melhyl]-6<tri£hjoromethyl)-3-pyridinyl]-methanra^^ (6-chloro-2- 
nK^l-3^dinylX5-hydroxy.l,3Kiiemthyl-lH-pyrazol-4-yl>metha^^^ (6^hlorD-2-methyl- 
3i)yridinylX5-hydrDxy-l,3^ethyi-lH-pyiazoI-t-yl)-mefhanone;(3,5KhWo-2 
hydroxy-l,3-dimethyl-lH-pyrazol^yl)-methanQne; (3,5-dichloro-2-pyridinyl)[5-hydroxy-l- 
nielhyi-3-(trifluoromethyl)-lHi>yiazol^yl]-methanone; and (5-hydK>xy-l,3.-dime1hyl-lH- 
pyrazol-4-yl)-2-pyridinyl-meflian(me. 

fa some embodiments of the invention Ar is one of the following formulae: 

(He) (ffia) 






(mc) (IV) 
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Rl3 



Rl3 



Rl2 



Rl5 



(Va) 



(Vb) 



Rio is a H, halog^ hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, 
alkyl, cycloalkyl, alkoxy, alkenyl, alkynyl, haloalkoxy, caiboxyl, carboalkoxy, 
allQ^lcaiboxamido, aiylcaiboxamido, heteroaiylcarboxamido, heterocyclic caiboxamido, 
alkylthio, a%lsulj5nyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl, 
allqrliireyl or aryluieyl groiq); and 

Rih Ri2» Ri3> Ri4 and Ri5 are independently a H, halogen, hydroxy, cyano, nitro, 
haloalkyl, amino, aminoalkyl, aminodiallQ^l, alkyl, cycloalkyl, alkoxy, phenoxy, alkenyl, alkynyl, 
haloalkoxy, caiboxyl, carboalkoxy, alkylcaiboxamido, arylcarboxamido, heteroarylcarboxamido, 
heteocyclic caiboxamido, alkylthio, alkylsuLBnyl, alkylsulfonyl, haloalkyllhio, haloalkylsulfinyl, 
haloalkylsulfonyl, alkylureyl or arylureyl group. ■ 

Li some embodiments of the invention for when Ar is of the Formula (Ha), (He), (Dla), 
(nib), (Die), (IVa), (Va) or (Vb); Rio, Rn, R12, R13, Rw and R15 are independently a H, halogen, 
hydroxy, cyano, nitro, haloalkyl, amino, andnoalfcyl, aminodiaUQ^l, alkyl, alkoxy, haloalkojQr, 
caiboxyl, caiboalkoxy, alkylcaiboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, 
haloalkylsulfinyl, haloalkylsulfonyl, or alkylureyl group. 

In some embodiments of the invention for when Ar is of the Formula (Da), (He), (Ilia), 
(Dlb), (mc), (TVa), (Va) or (Vb); Rio, Rn, R12, R,3, Rw and R15 are independently a H, halogen, 
hydroxy, q^o, nitro, haloalkyl, amino, aminoalkyl, aminodialiyl, alkyl, alkoxy, haloalkoxy, 
alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, haloaH^lsulfonyl, or 
alkylureyl groiq). 

In some embodiments of the invention for when Ar is of the Formula OQi), (Oc), (EUa), 
(EHb), (inc), (IVa), (Va) or (Vb); R,o; Rn, R12, R13, Rm and R^ are independently a H, halogen, 
hydroxy, cyano, nitro, C1-C3 haloalkyl, amino, aminoalkyl, aminodiall^l, C1-C3 alkyl. And, in 
some embodiments of the invention, Ar is one of the following foimulae: 




(Ha) 



(ma) 



(IV) 
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^11 N' 
(Va) (Vb) 
la some embodimenls of fte invention of Formula (I), R, is alkyl, or haloalkyl, where 
the alkyl or haloalkyl is optionally substituted with one or more halogen, hydroxy, cyano, nitix), 
haloaDgrl, amino, aminoalkyl, aminodialkyl, alkoxy, haloaUcoxy, alkylcarboxamido, alls^lthio! 
aUcjdsulfinyl, alkylsulfonyl. haloalMlhio, haloalkylsulfinyl, haloalkylsulfonyl or alkylureyl 
groiq>s. 

In some embodiments of &e invention of Formula (I), is H, alkyl, haloalkyl, 
cycloalkyl, benzyl, pheriyl or hefm)aryl, where Ihe alkyl, haloalkyl, cycloalkyl, benzyl, phenyl 
heteroaijd is optionally .substituted v«fli one or more halogen, hydroxy, cyano. nitio, haloalkyl, 
amino, aminoallq.1. aminodialkyl, alkyl, alkoxy, haloalkoxy, caiboxyl, caiboalkoxy.' 
alkylcarboxamido. heterocychc caiboxamido, alkyllhio. alkylsulfeyl. alkylsulfonjd.' 
haloalkyllhio. haloallylsulfinyl, haloalkylsulfonyl or alkylureyl groups. 

hi some embodhnents of flie invention for when Ar is of flie Formula (Ha), (ma). 

(IVa), (Va) or (Vb); R, is H or alkyl, where the alkyl is optionafly substituted with one 
halogen, hydroxy, cyano, nifro, amino, aminoalkyl, aminodialkyl; R^ is H, alkyl or phenyl, where 
the alkyl or phenyl is optionany substituted wifli one or more halogen, hydroxy, cyano, nilio, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy or haloalkoxy groups; and R^o, R„,' 
Ri2, R,3, Ri4 and R,5 are independently a H, halogen, hydroxy, cyano. mteo. CfC, halo^l' 
amino, aminoa%l, aminodialkyl, C1-C3 alkyl. 

hi some embodiments of the invention of Formula (I), Ax is Formula (Da); 




(Ha) 

wherein R„ is H, halogen, hydroxy, Q^, alkyl, ot amino; and R,a, R,2 and R,3 are 
independently H, halogen, hydroxy, €,-€3 alkyl, Q-Q haloall^l, or amino, 
hi some embodiments of the invention Ar is Formula (nia): 
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R„^N ^ 
(ma) 

wherein: Rji^ Rn, R12, and R13 are inclq)endently H, halogen, hydroxy, C1-C3 alkyl, Cp 
C3 haloalkyl, or amino. 

In some embodiments of Ihe invention Ar is Formula (IVa): 

(IVa) 

wherein Rio, Rn, R12, and R13 are indq)endently H, halogen, hydroxy, C1-C3 allsyl, C1-C3. 
haloallQrl, or amino. 

hi some embodiments of the invention Ar is Formula (Va): 

Rl3 

T 




(Va) 

whereia Rjo, Rn, R12, and Ru are independently H, halogen, hydroxy, C1-C3 allQrl, Ci-Q 
haloall^l, or amino. 

hi some embodiments of the invention Ar is Formula (Vb): 

R12 L^Jh 




(Vb) ; 

wherein R,o, Rn, Ria, and R13 are independently H, halogen, hydroxy, Gi-Cs alkyl, C1-C3 
haloalkyl, or amino. 

hi some embodiments of the invention of Formula (I), Ar is the following formula: 
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10 



15 



20 



25 




Rl4 

(Ob) 

wherein: 

Rio, Rn, Ri2 and R,4 are independently a H, halogen, hydroxy, cyano, nitto, baloaDsyl, 
amino, aminoaliyl. aminodialkyl. alkyl. cycloalkyl, alkoxy, phenoxy, alkenyl, alkynyl,' 
haloalkoxy, carboxyl, caiboalkoxy. alkylcarboxanrido, arylcarboxanudo, heteroaiylcaAoxamido! 
heterocychc carboxamido, alltylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, haloall<ylsulfinyl,' 
haloalkylsulfonyl, alkylureyl or aiylureyl group. In some embodimente, R,o, R,:, R,^ and R„ are 
independently a H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, 
alkyl, alkoxy. haloalkoxy, alkylthio, alkylsulfciyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, 
haloaHgrlsulfonyl. or alkylureyl gcoup. Li some embodiments, R,o, R„, R.^ and R,4 are 
independently a H, halogen, hydroxy, cyano, nitro, Q-Ca haloalkyl, amino, aminoalkyl. 
aminodialkyl, C,^ alkyl group. In some embodiments. R^ is H, alkyl, haloalkyl, cycloalkyl, 
benzyl, phenyl or heteroaiyl, wtee Ihe alkyl. haloalkyl, cycloalkyl, benzyl, phenyl or heteroaryl 
is optionally substituted with one or more halogen, hydroxy, cyano, nitro, haloalkyl, amino, 
anmoallqrl. aminodialkyl. alkyl. alkoxy, haloalkoxy, carboxyl. caiboalkoxy, alkylcarboxamido, 
heterocyclic caAoxamido. alkylthio, alkylsulfinyl, alkylsulfonyl, haloaDqdftio, haloalkylsulfinyl,' 
haloalkylsulfonyl oralkylureylgro^s. M some embodiments R: is H or alkyl. where the alkyl i^ 
optionally substituted wifli one or more halogen, hydroxy, cyano, nito. amino, aminoalkyl. 
aminodialkyl; and R^ is H. alkyl or phenyl, where the alkyl or phenyl is optionally substituted 
with one or more halogen, hydroxy, cyano. nitro, haloalkyl, amino, aminoalkyl, aminodialkyl. 
alkyl, alkoxy or haloalkoxy groups, fa some embodiments Ri is alkyl optionally substituted with 
one or more halogen, hydroxy, amino, aminoalkyl, aminodialkyl. And in some embodimente R^ 
is a H or alkyl, where the alkyl is optionally substituted with one or more halogen, hydroxy, 
haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy or haloalkoxy ffoap. 

In some embodiments of the invention R, is CHj, OlaCHj, CHjCHaCHs, CH(CH3)j, 
CH,CH,CH,CH3. C(CH3)3, CR,CH(CR,)„ CH(CH3)CH,CH3 CH.CH.CH2CH.CH3,' 
CH,CH,CH(CH3)„ CaiACHs),, qCH3),CH2CH3, CH(CH3XH2CH2CH3. CH(CH3)CH(CH3)2 
or CH2CH2CH2CH2CH2CH3. 

In some embodiments of the invention R2 is CH3, CH2CH3, CHjCHjCHj, CHCCHjK 
30 CH2CH2CH2CH3. C(CH3)3, CH2CH(CH3)2, CH(CH3)CH2CH3 CH2CH2CH2CH2CH3.' 
CH2CH2CH(CH3)2, CH2C(CH3)3. qCH3)2CH2CH3, CH(CH3)CH2CHaCH3. CH(CH3)CH(CH3)2 
or CH2CH2CH2CH2CH2CH3. 
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Some embodiments of the invention include conq>ounds of the formula: (5-hydroxy-l- 
me%l-lH-pyra2ol-4-yl)-pyiidin-3-yl-mefhanone; (5-hydroxy-l-meflo^l-3-mea]yl-lH-pyia2ol-4- 
yl)-pyridin-3-yl-methanone; (5-hydroxy-l-me%l-3-ethyl-lH-pyrazol-4.yl)-pyridin-3-yl. 
melhanone; (5-hydroxy-l-me%l-3-propyl-lHi>yrazol-4-yl)i)yridin-3-yl-met^ (5- 
hydroxy-l-methyl-3.isopropyI-lH-pyrazol4-yl)-pyridin-3-yl-me^ (5-hydroxy-l-methyI- 

3- butyl-lH-pyrazol-4-yl)-pyridin-3-yl-methanone; (5-hydK)xy-l-mefhyl-3-isobutyl-lH-pyrazol- 

4- yl)-pyridin-3«yl-methanone; (5-hydn)xy-l -methyl-3-neopentyl-lH-pyra2ol-4-yl)-pyridm^ 
methanone; (5-hydroxy-l-methyl-3K:yclopropyl4H-pyrazol4-yI)-pyridin-3-yl-^^ (5- 
hydroxy4-me%l-3-c^clopentyl-lH-pyra2ol-4-yI>pyridin-3-y^ (5-hydn>xy-l- 
methyI-3-cyclohexyl4H-pyrazol-4-yl>pyridin-3-yl-methanon^ (5-hydroxy-l-me%l-3-benzyl- 
lH-pyrazol-4-yl)-pyridin-3-yl-methanone; (5-hydroxy-l-niethyl-3-phenyl-lH-pyrazol-4-yl)- 
pyridm-3-yl-methanone; (5-hydroxy-l-methyl-3<3-pyridyl)4H-pyra2X)l-4-yl).pyridin-3-yl^ 
methanone; (5-hydroxy-l.me%I-3-(2-pyridyl)-lH-pyrazol4-yl>pyridin-3-yl-^^ (5- 
hydroxy«l-ethyl4H-pyra2ol-4-yl>pyridin-3-yl-methanone; (5-hydroxy-l-ethyl-3-methyl-lH- 
pyrazol-4-yl)-pyridin-3-yl-methanone; (5-hydroxy-l-ethyl-3-ethyl-lH-pyra2ol-4-yl)-pyridin-3- , 
yl-methanone; (5-hydroxy4-ethyl-3-propyl-lH-pyrazol-4-yl)-pyridm-3-yl-met^ (5- 
hydroxy-l-ethyl-3-isopropyl-lH-pyra2ol-4-yl)-pyridm-3-yl-me (5-hydroxy-.l-ethyl-3- 
butyHH-pyrazol-4-yl)-pyridin-3-yl-methanone; (5-hydroxy-l-ethyl-3-isobutyHH-pyra2ol-4- 
yl)-pyridin-3 -yl-methanone; (5-hydroxy-l-ethyl-3-neopentyl4H-pyrazol-4-yl)-pyridin-3-yl- 
methanone; (5-hydroxy4-ethyl-3K;yclopropyl4H-pyrazol^yl)-pyridm-3-yl-methanone; (5- 
hydroxy-l-ethyl-3-cyclopentyl4H-pyrazol-4-yl).pyridin-3-yl-met^^ (5-hydroxy-l-ethyl-3- 
cyclohexyHH-pyrazol-4-yl)-pyridin-3-yl-mcthanone; (5-hydroxy-l-ethyl-3-ben2yl-lH-pyrazol- 
4-yl)-pyridm-3-yl-methanone; (5-hydroxy-l-ethyl-3-phenyl-lH-pyrazol-4-yl)-pyridin-3-yl- 
methanone; (5-hydn)xy-l-ethyl-3-(3-pyridyl)4H-pyrazol^yl>pyri^^ (5- 
hydroxy4-ethyl-3<2-pyridyl>lH"pyrazol"4-yl)-pyridin-3 (5-hydroxy-l-(2,2,2- 
trifluoroefhyl)-3i)ropyl-lH-pyrazol-4-yl>pyridin-3-yl-me and (5-hydroxy-l-methyl-3- 
propyl-lHi)yrazol-4-yl)-<5-fluorO"pyridm-3-yl)--methanone. Wherein the numbering is based on 
the following stractore: 

5 4 o 

\ / \4 3/ ^ 

Ri 

Some embodiments of the invention include compounds of the formula: (5-hydroxy-l- 
methyl-3-propyl-lH-pyra2oM-yl)-(pyridin-2-yl)-methanone; (5-hydroxy-l-methyl-3-propyHH- 
pyrazol-4-yl)-(pyrimidin-5.yl)-methanone; (5-'hydroxy-l-methyl-3i>ropyl-lH-pyra2ol-4-yl)- 
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(pyra2in-3.yl)-methanone; (5-hydn)xy4-me%l-3-propyl4H-pyra2oM^^^ 
mefhanone; and (5-hydroxy-l-nie%1.3-propyl4H-pyrazol-4-yl)^ 
Wherein the nunibering is based on the following structuie: 




The invention also enconqjasses certain pharmaceutical compositions for treatment of 
metabolic-related disorders comprising con5)ounds of Formula (t). 

The invention also provides a method of prophylaxis or treatment of a metaboUc 
disorder conqjrising the administrating to a patient in need of such administration a 
therapeutically or prophjdactically effective amount of a con?)ound of the pi^jsent invention. 
MetaboHc disorders include but are not Hmited to dyshpidemia, atherosclerosis, coronary heart 
disease, insulin resitance, obesity, in^paired glucose tolerance, atheromatous disease, 
hypertension, stroke, Syndrome X, heart disease and type 2 diabetes. In some embodiments the 
metaboKc disease is dyshpidemia, alherosclerosis, coronary heart disease, insulin resistance and 
type 2 diabetes. 

la further aspects, the present invention provides a meftod of prophylaxis or treatment of 
a metabolic disorder comprising the administration to a patient in need of such treatment a 
therapeutioally effective amount of a compound of the present invention in combination with one 
or more of an agent selected from the groiQ) consisting a-glucosidase inhibitor, aldose reductase 
inhibitor, biguanide, HMG-CoA reductase inhftitor, squalene synthesis inhibitor, fihrate, IDL 
catabohsm enhance, angiotensin converting en2yme inhibitor, insulin secretion enhancer and 
thiazolidinedione. In some embodiments the agent is a a-glucosidase inhibitor. In some 
embodiments the a-glucosidase inhibitor is acarbose, voghbose or miglitol. In some 
embodiments the a-glucosidase inhibitor is voglibose. In some embodiments the agent is an 
aldose reductase inhibitor. In some embodiments the aldose reductase inhibitor is tolurestat; 
qjalresta^ imirestat; zenarestat; zopolrestat; or sorbinil. In some embodiments the agent is a 
biguanide. In some embodiments the biguanide is phenfonnin, metformin, or bufonnin. in some 
embodiments the biguanide is preferably is metformin. In some embodiments the agent is a 
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HMG-CoA reductase inhibitor. Iq some embodiinents the HMG-CoA reductase inhibitor is 
rosuvastatin, pravastatin, simvastetin, lovastatin, at^^ In some 

embodiments the agent is a jShrate. In some embodiments the fihrate is bezafihrate, beclohrate, 
binijBbrate, ciploarate, clinofibrate, clofibrate, clofibric add, etofibiate, fenofihrate, gemfibrozil, 
5 nicofibrate, pirifibrate, ronifibrate, simjSbrate, or theofihrate. In son^ embodiments the 
angiotensin converting enzyme inhibitor is captopril, enal^pril, alacepril, delapril; lamipril, 
lisinopril, imidapril, benazepril, ceronapril, dlazapril, enalaprilat, fosinopril, moveltopril, 
perindopril, quinapril, spirapril, temocapril or trandolapril In some embodiments the agent is an 
insulin secretion enhancer. In some embodiments the insulin secretion enhancer is tolbutamide; 
10 chlorpropamide; tolazamide; acetohexamide; glycopyramide; ghbenclamide; gliclazide; 1-butyl- 
3-metanilylurea; carbutamide; glibonuride; glipizide; gliquidone; glisoxepid; glybiithiazole; 
gUbuzole; glyhexamide; glymidine; glypinamide; phenbutamide; tolcyclamide, glimepiride, 
nateglinide, or mitiglinide. In some embodiments the agent is a ftiazoUdinedione. In some 
embodiments the thiazolidinedione is rosigjitazone or pioglitazone. In some embodiments the 
1 5 thiazolidinedione is rosigjitazone. 

These and other aspects of flie invention disclosed herein will be set forth in greater 
detail as the patent disclosure proceeds. 

DefinWoiis 

The scientific literature that has evolved around receptors has adopted a number of terms 
to refer to ligands having various effects on receptors. For clarity and consistency, the following 
definitions will be used througjiout this patent document To the extent that these definitions 
conflict with other definitions for these tmns, the following definitions shall control: 

AFEIMTY REAGENTS shall mean conq)ounds that specifically and measurably bind 
to a target molecule. Preferably the target molecule is a GPCR of the invention. Preferably the 
AEFDSinY REAGENTS are labeled to faciHtate detection. 

AGONISTS shall mean materials (e.g., ligands, candidate conqwunds) that activate an 
intracellular response when they bind to the receptor. Id some embodiments, AGONISTS are 
those materials not previously known to activate the intracellular response when they bind to the 
recq)tor (eg. to enhance OTP-yS binding to membranes or to lower intracellular cAMP level), hi 
some embodiments, AGONISTS are those materials not previously known to inhibit lipolysis 
when they bind to the receptor. 

ALLOSHTERIC MODULATORS shall mean materials (e.g.. ligands, candidate 
con5)ounds) that affect the functional activity of the receptor but which do not inhibit the 
endogenous Ugand from binding to the receptor. AUosteric modulators include inverse agonists, 
partial agonists and agonists. 
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AMINO ACID ABBREVIATIONS used herein are set out in Table A: 



TABLE A 


ALAMNE 


ALA 


A 


argdshne 


ARG 


R 


ASPARAGINE 


ASN 


N 


ASPARTICACID 


ASP 


D 


CYSTEINE 


CYS 


C 


GLUTAMIC ACID 


GLU 


E 


GLUTAMINE 


GLN 


Q 


GLYCINE 


GLY 


G 


mSTIDINE 


HIS 


H 


ISOLEUCINE 


ILE 


I 


LEUCINE 


LEU 


L 


LYSINE 


LYS 


K 


METHIONINE 


MET 


M 


PHENYLALANINE 


PEE 


F 


PROLINE 


PRO 


P 


SERINE 


SER 


S 


THREONINE 


THR 


T 


TRYPTOPHAN 


TRP 


W 


TYROSINE 


TYR 


Y 


VALINE 


VAL 


V 



10 



ANTAGONISTS shaD mean materials {e.g., ligands, candidate campounds) that 
competitively bind to the receptor at the same site as the agonists but which do not activate an 
intraceUular response, and can thereby inhibit the inlracellular responses ehcited by agonists. 
ANTAGONISTS do not diminish the baseline intracellular response in the absence of an agonist 
In some embodiments, ANTAGONISTS are those materials not previously known to conq,ete 
with an agonist to inhibit the ceUular response when they bind to ihe receptor. e.g. wherein the 
ceflular response is GIPtS binding to membranes or to the lowering of intraceDular cAMP level. 

ANTIBODIES are intended herein to encompass monoclonal antibodies and polyclonal 
antibodies. ANTIBODIES a« forlher intended to encompass IgG, IgA, IgD, IgE, and IgM. 
ANTIBODIES include whole antibodies, including singlcK^hain whole antibodies, and antigen 
bindingfiagments&ereotinch«iingFab,Fab',F(ab)2andF(ab')2. ANTIBODIES may be from 
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any animal arigin. Preferably, ANTIBODIES are human, murine, rabbit, goat, guinea pig, 
hamster, can^l, donkey, sheep, homse or chicken. Preferably ANTIBODIES have binding 
aflSnities with a dissociation constant or Kd value less than 5x10^ 10^, SxlO'^M, 10"'M, 
SxlO^M, lO-^M, 5x10"^, 10-^ 5x10-*^ lO'^^M, SxlO^^M, 10-"M, 5x10"^^ 10"^ 
5xlO-'H lO-'H 5x10*'^ 10-'^, 5x10-'^ and lO"'^. ANTIBODIES of the present 
invention may be prepared by any suitable mefliod known in the art 

ANTBLIPOLYTIC GPCR shall mean a GPCR expressed by adq)ocytes and coupled to 
Gi or a Gi-coupled GPCR belonging to the nicotinic acid receptor sub-femily of GPCRs. 
Activation of a Gi-coupled GPCR on adipocytes lowers intracellular cAMP levels, resulting in an 
inhibition of hormone sensitive lipase activity. 

ATHEROSCLEROSIS is intended herein to encompass disorders of large and 
medium-sized arteries that result in the progressive accumulation within the intima of smooth 
muscle cells and lipids. 

CANOroATE COMPOUND shall mean a molecule (for exanple, and not Umitation, a 
chemical compound) that is amenable to a screening technique. Preferably, the phrase 
"candidate confound" does not include compounds which were publicly known to be 
conq)ounds selected from the group consisting of inverse agonist, agonist or antagonist to a 
receptor, as previously determined by an indirect identification process ("indirectly identified 
compound"); more preferably, not including an indirectly identified conqDound which has 
previously been determined to have therapeutic eflBcacy in at least one mammal; and, most 
preferably, not iacluding an indirectly identified compound which has previously been 
detsmined to have therapeutic utility in humans. 

CHEMICAL GROUP, MOIETY or RESIDUE shall have the foUowing meaing in 
the specification and Formulae described herein: 

The term "acyl" denotes a radical containing 1 to 8 carbons such as formyl, 

acetyl, propionyl, butanoyl, wo-butanoyl, pentanoyl, hexanoyl, heptanoyl, benzoyl and 

the like. 

The term "acyloxy" denotes a radical containing 1 to 8 carbons of an acyl groijp 
defined above directly attached to an oxygen such as acetyloxy, propionyloxy, 
butanoyloxy, iyo-butanoyloxy, benzoyloxy and the like. 

The term "alkenyl" denotes a radical containing 1 to 12 carbons unless 
otherwise spedfied. Some embodiments are 1 to 10 carbons, some embodiments are 1 
to 8 carbons, some embodiments are 1 to 6 carbons, some embodiments are 1 to 4 
carbons, some embodiments are 1 to 3 carbons, and some embodiments are 1 or 2 
carbons. Exan^les of an altenyl include vinyl, allyl, 2-butenyl, 3-butenyl, 2-pentenyl, 
3-pentenyl, 4i)entenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexanyl, 2-heptenyl, 3- 
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heptmyl, 4-hepfmyl, S-heptenyi and ^ Furthetmore. ihe term 

"alkenyl" includes dienes and trienes of straight and branch chains. 

The term "alkoxy" as used herein denotes a radical allcyl,' defined above 
attached directly to an oxygm such as methoxy, ethoxy, «-propoxy. iso^oxy, n- 
hutoxy, /-butoxy, iso-butoxy and the like. 

Tlie term "alkyl" denotes a radical containing 1 to 12 carbons unless otherwise 
specified. Some embodiments are 1 to 10 carbons, some embodiments are 1 to 8 
carbons, some embodiments are 1 to 6 carbons, some embodiments are 1 to 4 carbons, 
some embodiments are 1 to 3 carbons, and some embodiments are 1 or 2 carbons.' 
Examples of an alkyl include methyl, elhyl, n-ptx)pyl, iso^opyl, »-butyl. ^ec4,utyl, 
butyl, anryl, /-amyl. n-pentyl and the like. 

Hie term "alkylamide" denotes an acyl radical attached to an amine or 
monoalkylamine. wherein the term acyl has the same definition as found above. 
Examples of "alkylamide" include acetamido. propionamido and the hke. 

Tbs term "alkylcarboxainido" denotes a single alkyl group attached to the 
amine of an amide, wherein alkyl has the same definition as found above. Examples 

include AT-melhylcarboxamide, i^^lcarboxamide, Ar-(«c-propyl)carboxamide and the 
like. 

The term "alkynyl'' denotes a radical containing 1 to 12 carbons unless 
otherwise specified. Some embodiments are 1 to 10 carbons, some embodiments are 1 
to 8 carbons, some embodiments are 1 to 6 carbons, some embodiments are 1 to 4 
carbons, some embodiments are 1 to 3 carbons, and some einbodiments are 1 or 2 
carbons. Example of an alkynyl include ethynyl. l-propynyl, 2-j,ropynyl, 1-butynyl, 2- 
butynyl. 3-bulynyl, lijenfynyl, 2^?entynyl, 3-penlynyl. 4-pentynyl. 1-hexynyl. 2- 
hexynyl, 3-hexynyl, 4-hexynyl. S-hexynyl and the like. Ibe term "alkynyr includes di- 
and tri-ynes. 

The tenn "alkyisnlfinyr denotes a sulfoxide, i.e.. -S{0).. radical conlaining 1 

to 8 carbons, Unear or branched. Examples include methylsulfinyUthylsulfinyl and the 
hke. 

The tenn "alkylsulfonyl'' denotes a sulfone. i.e., ^(O)^.. radical conlaining 1 to 
8 carbons, linear or branched. Examples include melhyisulfonyl, ethylsulfonyl and the 
hke. 

The term "alkylthio" denotes a sulfide, i.e., -S-. radical conlaining 1 to 8 
carbons, hnear or branched. Examples include methylsulfide, efhylsulfide, 
isopropylsulfide and the hke. 
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The term "allglurcyl" denotes the group -NC(0)N- where one are both of the 
nitrogens are substituted with the saxns or difiFerent alkyl group, 
llie term "amino" denotes the groiqp -NH2. 

The term "aminoalkyr denotes an amino substituted with one gjcovp selected 
5 Scorn alkyl or aiylalkyl wherein the terms have the same definitions found ftroughout 

The term "anunodialkyl" denotes an amino substituted with two radicals that 
may be same or diflferent selected from aryl, substituted aryl, alkyl, substituted alkyl or 
arylalkyl wherein the terms have the same definitions found throughout Some 
1 0 examples include dimethylamino, methylethylamino, diethylamino and the like. 

Hie term "aryl" denotes an aromatic ring radical containing 6 ring carbons, also 
referred to as phenyl. 

The term "anialkyl" defines a C1-C4 alkylene, such as -CH2-, -C3I2CH2- and 
the like, which is fiirther substituted with an aryl group. Exan5>les of an "arylalkyl" 
1 5 include benzyl, phenethylene and the like. 

The term "arylcarboxamido" denotes a single aryl group attached to the amine 
of an amide, wherein aryl has the same definition as found above. The example is N- 
phenylcarboxamide. 

The term "arylureyl" denotes the group -NC(0)N- where one are both of the 
20 nitrogens are substituted with an aiyl. 

Hie tenn "benzyl" denotes the group -CHaCgHe. 

The term "carboalkoxy" refers to an alkyl ester of a carboxylic acid, wherein 
alkyl has the same definition as found above. Exaniples include carbomethoxy, 
carboefhojQ^, carboisopfopoxy and the like. 
25 The term "caiboxy" denotes the group -CO2H; also is lefened to as carboxylic 

acid. 

The team "cyano" denotes the groiq) -OJ. 

The term "cydoalkyl" denotes a ring radical containing 3 to 8 carbons, such as 
cyclopropyl, cyclobutyl, cyclopentyl, cyclopenyl, cyclohexyl, cycloheptyl and the like. 
30 The term "dialkjrlcarboxainido" denotes two alkyl or arylalkyl groups, that are 

the same or dififerent, attached to the amine of an amide, wherein alkyl has the same 
definition as found above. Exanq)les of a dialkylcaxboxamide include NJf- 
dimethylcarboxamide, iV'-mefhyl-i\r-ethylcarboxaimde and the lite. 

The term "halo" or "halogen" denotes to a fluoro, chloro, bromo oar iodo group. 
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The term •TudoaDrnxy'' denotes a haloalkyl, as defined above, tbat is directiy 
attached to an oxygen to fonn a difluaromea»oxy, trifhioromethoxy, 2,2,2- 
ttifluoroeaioxy, pentafluoioefli03qf and the like. 

llie tenn 'Tialoalkjl'' denotes a radicd allQi, defined above, substitu^ 
one or more halogens, preferably fluorine, such as a fluoromefhyl. difluoromethyl, 
Irifluoromefeyl, 2,2,2-trifluoroethyl, pentafluoroefliyl and flie lilce. 

The tenn "haloalkylsnlfinyl" denotes a sul&jtide, i.e., -S(0>, radical 
containing 1 to 8 carbons substituted witii one or more halogens, linear or branched. 
Examples include trifluoromelhylsulfinyl, 2A2-tiifluoioefliylsulfinyi, 2.2- 
difluoroethylsulfinyl and tiie like. 

The tenn "haloalkylsulfonyl" denotes a sulfone, i.e., S{0)^, radical containing 
1 to 8 carbons. linear or branched substituted with one or more halogens. Examples 
include trifluoromethylsulfonyl, 2.2.2-lrifluoroethylsulfonyl, 2.2-difluoioethylsulfonyl 
and the like. 

The term "heteroaryl" denotes an an aiyl ring wherein one or more of the ring 
cartons are substituted with a nitrogen, examples include, pyridyl, pymzinyl, 
pyridazinyl, pyrimidinyl. Iriazii^, and the hke. 

The term "heteroaiylcarboMmido" denotes a single heteroaiyl group attached 
to flie amine of an amide, wherein aiyi has the same definition as found above. The 
example is JV<2i)yridyl)caiboxamide, iV-(3-pyridyl)caiboxamide, N-(^ 
pyridyDcaiboxamide. iV-(2-pyrazinyl)carboxamide, i\K4-pyridazine)caiboxamide, ^^5- 
pyrimidinyl)caiboxamide, iV-(2-pyrimidinyl)caiboxamide and the like. 

The lerm "heterocydic" denotes a non-aromatic carbon ring substituted with 
«ne, two or three heteroatoms, such as, piperidinyl, morphohnyl, piperzinyl. 
pytiolidinyl. and the like. 

Ihe term "heterocycBccai-boxaiiiido'' denotes a heterocycKc grtjup with a ring 
nitrogen where the ring nitrogen is bonded direclly to the carbonyl fonnirig an amide. 
Hxanqiles include: 
O 



f ^ andthelike. 
The tenn 'Tiydrosy*' denotes the group -OH. 
The tenn '*iittro" denotes the groiq) -NO2. 

Ihe tenn ' 'phenoxy" denotes an aiyl group attached to an oxygen atom. 
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Hie term 'thiohaloalkyl*' denotes a tfaioall^l radical substituted with one or 
more halogens. Examples include tiifhioromethylthio, 1,1-drfluoroethylthio, 2^^- 
trifiuoroethylUdo and tte like. 

The term 'thioxy^ denotes Ihe group -SH. 
5 CODON shall mean a grouping of three nucleotides (or equivalents to nucleotides) 

which generally conqjrise a nucleoside (adenosine (A), guanosine (G), cytidine (C), uridine (U) 
and thymidine (T)) coupled to a phosphate group and which, when translated, encodes an amino 
acid. 

COMPOSITION means a material comprising at least one conqwneol; a 
1 0 "phannaceutical composition" is an example of a coinppsition. 

COMPOUND EFFICACY shall mean a measurement of the ability of a compound to 
inhibit or stimulate receptor functionality; i.e. the ability to activate/inhibit a signal transduction 
pathway, in contrast to receptor binding afBnity. Exemplary means of detecting compound 
eflBcacy are disclosed in the Exanqjle section of this patent document. 
15 COMPRISING, CONSISTING ESSENTIALLY OF, and CONSISTING OF are 

defined herein according to their standard meaning. A defined meaning set forth in the MJ .EP. 
controls over a defined meaning in the art and a defined meaning set forth in controlling Federal 
Circuit case law controls over a meaning set forth in the M.P.EJ . 

CONSmUTlVELY ACTIVE RECEPTOR shall mean a receptor stabiKzed in an 
20 active state by means other than through binding of the receptor to its Ugand or a chenaical 
equivalent thereof A CONS ril U llVELY ACIWE RECEPTOR may be endogenous or non- 
endogenous. 

CONSTTTUnVELY ACTIVATED RECEPTOR shall mean an endogenous 
receptor that has heesa modified so as to be constitutively active. 
25 CONSTErunVE RECEPTOR ACTIVAIION shall mean activation of a receptor in 

the absence of binding to its ligand or a chemical equivalent thereof 

CONTACT or CONTACTING shall mean bringing at least two moieties together, 
whether in an in vitro system or an in vivo system 

CORONARY BEART DISEASE is intended hsr&n to encompass disorders 
30 comprising a narrowing of the small blood vessels that siq>ply blood and oxygen to the heart 
CORONARY HEART DISEASE usually results jfrom the build up of fatty material and plaque. 
As the coronary arteries narrow, the flow of blood to the heart can slow or stop. CORONARY 
HEART DISEASE can cause chest pain (stable angina), shortness of breath, heart attack, or 
other syn^toms. 

35 DECREASE is used to refer to a reduction in a measurable quantity and is used 

synonymously with the terms "reduce", "diminish", "lower", and "lessai". 
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DIABETES as used hetran is intended to encompass the usual diagnosis of DIABETES 
made from any of the methods including, bm not linrited to. the fol^ symptom of 
diabetes (e.g., polyuria, polydipsia, polyphagia) plus casual plasma glucose levels of greater than 
or equal to 200 mg/dl, wherein casual plasma glucose is defined any time of the day regardless of 
the timing of meal or drink consumption; 8 hour festing plasma glucose levels of less than or 
equal to 126 mg/dl; and plasma glucose levels of greater than or equal to 200 mg/dl 2 hours 
following oral administration of 75 g anhydrous glucose dissolved in water. 

DmECn^Y IDEmTFWNG or DIRECTLY IDENTIEIED, in relationship to the 
phrase "candidate compound", shall mean the screening of a candidate compound against a 
constitutively activated receptor, preferably a constitutively activated orphan receptor, and most .. 
preferably against a constitutively activated G protein-coupled ceU surface orphan receptor, and 
assessing the compound efBcacy of such compound. This phrase is, under no circumstances, to 
be interpreted or understood to be encompassed by or to encompass the phrase "indtectly 
identifying" or "indirectly identified." 

DISORDERS OF LIPID METABOLISM axe intended herein to include, but not be . 
limited to. dtyslipidemia. 

DYSUMDEMU is intended herein to encompass disorders conqsrising any one of 
elevated level of plasma fiee fetty adds, elevated level of plasma cholesterol, elevated level of 
IDLKJholesterol. reduced level of HDLHsholesterol. and elevated level of plasma triglycerides 

ENDOGENOUS shall mean a material that a mammal naturally produces. 
ENDOGENOUS in reference to. fyr exanqjle and not limitation, the term "receptor," shaU mean 
that which is naturally produced by a mammal (for example, and not limitation, a human) or a 
virus. ENDOGENOUS shall be understood to encompass all allelic variants of a gene 
represented within the g«ome of said mammal as weU as flie aflelic pofypeptide variants so 
encoded. By contrast, the term NON-ENDOGENOUS in this contort shall mean tiiat which is 

notnahiranyproducedbyamammal (for example. andnotlimitation.ahuman)oravirus. For 
exanq^le, and not limitation, a receptor which is not constitutively active m its endogenous form, 
but when manipulated becomes constitutively active, is most preferably referred to herein as a 
"non-endogenous, constitutively activated receptor." Both terms can be utilized to describe both 
"in vivo" and "in vitro" systems. For example, and not limitation, in a screening approach, the 

endogenous ornon-endogenousreceptormay be in leferencetoanin vitro screeningsystem. As 
a fiarther example and not limitation, where the genome of a mammal has been manipulated to 
include a non-endogenous constitutively activated receptor, screening of a candidate compound 

by means of an in vivo system is viable. 

G PROTEIN COUPLED RECEPTOR FUSION PROTEIN and GPCR FUSION 
PROTEIN, in the context of the invention disclosed herein, each mean a non^dogenous 
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protein coxnprising an endogenous, constitutively activate GPCR or a non-endogenous, 
constitutively activated GPC31 fused to at least one G protein, most preferably the alpha (a) 
subunit of such G protein (this being the subunit that binds GTP), with iJie G protem preferably 
being of the same type as the G protein that naturally couples with endogenous orphan GPC3L 
5 For example, and not limitation, in an endogenous state, if the G protein 'Xjsa" is the 
predominate G protein that couples with the GPCR, a GPCR Fusion Protem based upon the 
specific GPCR would be a non-eadogenous protein comprising the GPCR fused to GjO; in some 
circumstances, as will be set forth below, a non-predominant G protein can be fused to the 
GPCR- The G protein can be fused directly to the C-terminus of the constitutively active GPCR 

10 or there may be spaces between the two. 

HOST CELL shall mean a cell capable of having a Plasnrid and/or Vector incorporated 
therein. In the case of a prokaryotic Host CeU, a Plasmid is typically replicated as a autonomous 
molecule as the Host Cell replicates (generally, the Plasmid is thereafter isolated for introduction 
into a eukaryotic Host Cell); in the case of a eukaiyotic Host Cell, a Plasmid is integrated into the 

15 cellular DNA of the Host Cell such that when the euloiyotic Host Cell repKcates, &e Plasmid 
replicates. In some embodiments the Host Cell is eukaryotic, more preferably, mammaUan, and 
most preferably selected from the groiq) consisting of 293, 293T and COS-7 cells. 

m NEED OF TREATMENT as used herein refers to a judgement made by a carcgivCT 
(e.g. physician, nurse, nurse' practitioner, etc. in the case of humans; veterinarian in the case of 

20 animals, iacluding non-human mammals) that an individual or animal requires or will benefit 
from treatment. This judgement is made based on a variety of factors that are in the reahn of a 
caregiver's expertise, but that include the knowledge that the individual or animal is ill, or will be 
ill, as the result of a condition that is treatable by the compounds of the invention. 

INDIRECTLY IDENTIFYING or INDIRECTLY IDENTIEIED means the 

25 traditional approach to the drug discovery process involving identification of an endogenous 
hgand specific for an endogenous receptor, screening of candidate confounds against the 
receptor for determination of those which interfere and/or compete with the ligand-receptor 
interaction, and assessing the efficacy of the con5)ound for affecting at least one second 
messenger pathway associated with the activated receptor. 

30 INDIVIDUAL as used herein refers to any animal, including mammals, preferably 

mice, rats, other rodents, rabbits, dogs, cats, swine, cattle, sheep, horses, or primates, and most 
prefmbly humans. 

INHIBIT or BNHIBmNG, in relationship to the tem "response" shall mean that a 
response is decreased or prevented in the presence of a confound as opposed to in the absence of 
35 the con^wund. 
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INSULIN RESISTANCE as used herein is inteoded to encompass Ihc usual diagnosis 
of msulm resistance made by any of a number of methods, including but not restricted to- the 
mixavenous glucose tolerance test or measurement oflhefesting insulin le^^ ItisweUknown 
that there is an excellent correlation between the hdght of the festinginsuto 
5 of insulin resistance. TT>«efoi^. one could use elevated festing insulin levels as a surrogate 
tnarker for insuhn resistance for the purpose of identifying which normal glucose tolerance 
(NGT) mdividuals have insulin resistance. A diagnosis of insulin resistance can also be made 
using the euglycemic glucose clamp test 

INVERSE AGONISTS shall mean materials (e.g., Hgand, candidate compound) that 
10 bmd either to the endogenous form or to the constitutively activated form of 4e receptor so as to 

reduce the ba^lineintmceUuIarresponseofthe receptor observed in the absence of agoni^^ 

ISOLATED shall mean fliat the material is removed fix,m its original enviromnent (e g 
the natural enviromnent if it is naturally occurring). For exan^le, a naturally occurring 
polynucleotide or polypeptide present in a hving animal is not isolated, but &e same 
polynucleotide or DNA or polypeptide, separated from some or all of the coexisting materials in 
the natural system, is isolated Such a polynucleotide could be part of a vector and/or such a 
polynucleotide or polypeptide could be part of a composition, and still be isolated in that the 
vector or conqrasition is not part of its natural environment 

KNOCKOUT MOUSE^T is intended herein to encompass a mouse or ret that has 
been manq,ulated by recombinant means such that a single gene of choice has been inactivated 
or 'Tmocked-ouf in a manner that leaves all other genes unaffected. 

KNOWN RECEPTOR shall mean an endogenous receptor for which the endogenous, 
ligand specific for that receptor has been identified. 

LIGAND shall mean a molecule spebific for a naturaBy occurring recepbk ' 
METABOUORELATED DISORDERS are intended herein to include, but not be 
linnted to. dyslipidemia. atherosclerosis, coronary heart disease, insulin resistance and type 2 
diabetes. 

As used herein, the temis MODULAIE or MODIFY are meant to refer to an increase 
or decrease in the amount, quality, or effect of a particular activity, fimction or molecule. 

MUTANT or MUTATION in reference to an endog«rous receptor's nucleic acid 
and/or amino acid sequence shall mean a specified chmrge or changes to such endogenous 
sequences such that a mutated form of an endogenous non-constitutrvely activated receptor 
evidences constitutive activation of the receptor, fa terms of equivalents to specific sequences, a 
subsequent mutated fomi of a human receptor is considered to be equivalent to a first mutation of 
the human receptor if (a) the level of constitutive activation of the subsequent mutated form of a 
hmnan receptor is substantiaUy the same as that evidenced by the first mutation of the receptor 



20 



25 



) 



33 



wo 2004/033431 



PCT/US2003/031509 



and (b) the percent sequence (anmio acid and/or nucleic acid) homology between Ihe subsequent 
mutated form of the receptor and flie first mutation of the receptor is at least 80%, at least 85%, at 
least 90%, at least 92%; at least 94%, at least 95%, at least 96%, at least 97%. at least 98%, and 
most preferably at least 99%. In some embodiments, owing to the feet that some preferred 
5 cassettes disclosed herein for achieving constitutive activation include a single amino acid and/or 
codon change between the endogenous and the non-endogenous fonns of the GPCR, it is 
prefaied that the percent sequence homology should be at least 98%. 

As used herein, the term NICOTINIC ACID ANALOG OR DERIVATIVE is meant 
to molecules which bind to nicotinic acid receptors and have substantially similar effects on the 
1 0 receptor. Such analogs and derivatives are well-known to those skilled in the art and include, but 
are not limited to, acipimox and niacinamide. 

NON-ORPHAN RECEPTOR shall mean an endogenous naturally occurring molecule 
specific for an identified ligand wherein the binding of a hgand to a receptor activates an 
intracellular signaling pathway. 
15 ORPHAN RECEPTOR shall mean an endogenous receptor for which the hgand * 

specific for that receptor has not been idaitified or is not known. 

PARTIAL AGONISTS shall mean materials (e.g., hgands, candidate compounds) that 
activate the intracellular response when they bind to the receptor to a lesser degree/extent than do 
full agonists. 

20 PHARMACEUTICAL COMPOSITION shall mean a composition comprising at 

least one active ingredient, whereby the composition is amenable to investigation for a specified, 
efiBcadous outcome in a mammal (for sample, and not limitation, a human). Those of ordinary 
skill in the art will xmderstand and appreciate the techniques appropriate for determining whether 
an active ingredient has a desired efficacious outcome based upon the needs of the artisaiL 

25 PLASMID shall mean the combination of a Vector and cDNA. Generally, a Plasmid is 

introduced into a Host Cell for the purposes of repUcation and/or expression of the cDNA as a 
protein. 

POLYNUCLEOTIDES shall mean RNA, DNA, or RNA/DNA hybrid sequaices of 
more than one nucleotide in either single chain or duplex form. The polynucleotides of the 
30 invention may be prepared by any known n^od, including synthetic, recombinant, ex vivo 
generation, or a combination thereof as well as utilizing any purification methods known in the 
art. 

POLYPEPTIDE shall refer to a polymer of amino adds without regard to the lengfli of 
the polymer. Thus, peptides, oUgopeptides, and proteins are included within the definition of 
35 polypeptide. This term also does not specify or exclude post-e^qsression modifications of 
polypeptides. For example, polypeptides that inchide the covalent attachment of glycosyl 
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^oups, acetyl groups, phosphate grou ^. lipid gro^ and the like are expressly encompassed by 

the temi POLYPEPTIDE. 

PRIMER is used herein to denote a specific oHgonucleotide sequence ^ch is 
to a ta:^ nucleotide sequence and used to hybridize to 
sequence. A pmner serves as initiation point for nucleotide polymerizatiaa 
polymerase, KNA polymerase, or reverse transcriptase. 

PURDIED is used herein to describe a polynucleotide or polynucleotide vector of the 
mventon that has been separated from other confounds including, but not Kmited to other 
nucle,c acids, carbohydrates, hpids and proteins (such as the enzjones used in the synthesis of the 
polynucleotide). A polynucleotide is substantially pure when at least about 50%. €0% 75% or 
90% ofa sample contains a single polynucleotide sequence. A substantially pure polym^cleotide 
typicaUy comprises about 50, 60. 70. 80. 90. 95. 99% weight/weight of a nucleic add sample 
Polynucleotide purity or homogeneity may be indicated by a number of means well known in the 
art, such as agarose or polyacrylamide gel electrophoresis of a s^l,, followed by visuahzing a 
15 smgle polynucleotide band upon staining the gel. 

Similarly, the term PCRDIED is used h«ein to describe a polypeptide of the invention 
mat has been sq«rated from other compounds including, but not limited to. nucleic acids, lipids 
carbohydrates and other proteins. ^ some preferred embodiments, a polypeptide is substantially 
pure when at least about 50o/„, 60%, 75%, S5%, 9^%, 95%, 96%, 97%. 9S%, 99>A, or 99 5% of 
the polypeptide molecules ofa sample have a single amino add sequence. Jn some preferred 
embodm^.asubstantiallypurepolypeptidetypicallycom^ 70o/„ 30% 

90-/O, 950/0. 96%. 970/0. 980/0. 99% or 9^.5% wdgh^ight of a protein sample. Polyp'eptidi 
punty or homogeneity is indicated by a number of meftods well known in the art. such as 
agarose or polyacrjiamide gel electrophoresis of a sample, followed by visualizbg a single 
25 polypeptide band upon staining the gel. 

Further, as used herein, the term PURIFIED does not require absolute purity; rather it 
IS mtended as a relative definition. Purification of starting material or natural material to at lelst 

one order of magnitude, preferably two or ftreeord«s.andmorepref«ably four or fiveorders of 

magnitude is expressly contemplated. 

30 ^CEPTORimcnONALITYshaUrefertothenarmaloperationofa 

receptor to receive a stimulus and moderate an effect in the ceU. including, but not hmited to 
regulating gene transcription, regulating the influx or efflux of ions, effecting a catalytic 
reaction, and'or modulating activity through G-proteins. 

SECOND MESSENGER shaU mean an intracellular response produced as a result of 

'5 recq,tor activation. A second messenger car include, for example, inositol triphosphate (IP3) 
diacjdglycerol (DAG), cychc AMP (cAMP), and cycHc GMP (cGMP). Second messenge^ 
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response can be measured for a determination of receptor activktion. In addition, second 
messenga: response can be measured for the direct idaitijBcation of candidate conqjounds, 
including for example, inverse agonists, partial agonists, agonists, and antagonists. 

SIGNAL TO NOISE RAHO diall mean the signal generated in response to activation, 
5 anq)lifica1ion, or stimulation wherein the signal is above the background noise or the basal level 
in response to non-activation, non-amplification, or non-stimulation. 

SPACER shall mean a translated number of amino acids that are located after the last 
codon or last amino acid of a gene, for exan:q)le a GPCR of interest, but before the start codon or 
beginning regions of the G protein of interest, wherein the translated number amino acids are 
10 placed in-jB:ame with the beginnings regions of the G protein of interest The number of 
translated amino acids can be one, two, three, four, etc., and up to twelve. 

STnMULATE or STIMULATING, in relationship to the term ^"response" shall mean 
that a response is increased in the presaice of a conqx>und as opposed to in the absence of the 
compound 

15 SUBJECT shall mean primates, includiag but not limited to humans and baboons, as . 

well as pet animals such as dogs and cats, laboratory animals such as rats and mice, and farm 
animals such as horses, sheep, and cows. 

SUBSTANTIALLY shall refer to a result which is within 40% of a control result, 
preferably within 35%, more preferably within 30%, more preferably within 25%, more 
20 preferably within 20%, more preferably within 15%, more preferably within 10%, more 
preferably within 5%, more preferably within 2%,and most preferably within 1% of a control 
result. For example, in the context of receptor functionality, a test receptor may exhibit 
substantially similar results to a control receptor if the transduced signal, measured using a 
mettiod taugjit herein or similar method known to the art-skilled, is within 40% of the signal 
25 produced by a control signal. 

TRANSGENIC MOUSE/RAT shall be intended herein to enconqjass a mouse or rat 
that has been engineered through recombinant means to carry a foreign gene, or tiansgene, of 
choice as part of its own genetic matmal. 

VECTOR in reference to cDNA shall mean a circular DNA capable of incorporating at 
30 least one cDNA and capable of incorporation into a Host Cell. 

Hie order of the following sections is set forth for presentational eflSciency and is not 
intended, nor should be construed, as a limitation on the disclosure or the claims to follow. 
Synthetic Methods of Hydroxypyrazoles 

The compounds of the present invaition can be readily prepared according to a variety 
35 of synthetic regimes, all of which would be familiar to one skilled in the art. The chemical 
hterature quotes numerous procedures for the syndesis of pyra2ol-3-ones, and relevant pyridyl. 
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pymmdmyl, pjoaziny] or pyridazinyl caxbaxylic acids and esters. Some rdated articles feclude- 
Katnteky and co-workers, J. Hetrocyd. Chan. 1993, 30, 135-139; Ray and co-worters J Med. 
Chen. 1995, 38, 3524-3535; Wang and co-M«kers, Syn&. Conmm. 2000. 30, 763-770- Bufler 
and DeWald. J. Org. Chem. 1971, 36, 2542-2547; Duffy and co-wkers. J. Med. Chein 2001 
44, 3730-3745; Khan and co-wkers. /. Hetrocyd. Chem. 2001, 38, 193-198; and Heinisch and 
co-workers,^ Hetrocyd. Chem. 1991, 28, 1047-1050. 

In the illustrated syntheses outlined below, Ihe labeled substituente have the same 
Identifications as set out in the definitions of the compound described above. As shown below 

themethodsdescnT^lhereaftermaybeusedforthepreparationofcompoundofFon^ ' 
One method that may be used to prepare compounds of Formula (I) utilizes the 
mtermediate of Formula (A). In this instance, ester (Q may be formed from an Ar-carbo^qdic 
denvatave by a variety of methods. Some methods include, but are not hmited to, the use of an 
acrd haKde or anhydride, the use of coupling reagents and the like. P^arations for an add 
chlonde from the coixesponding acid ar. known in art Some tj^ical mediods include: thionyl 
chlonde. oxalyl chloride and the like. The preparation of anhydrides may be reali2«d by the 
dehydration of 2 equivalents of the corresponding carboxylic acid, such as through the use DCC 
and the like; or by addition of the caAoxylic add chloride to the corresponding carboxyhc acid 

iiaddition.awiderangeofcouplingmethods are available that may be used to generate an ester 
ftfise mclude. but are not limited to. DCOHOBt and the like. This process is illustated iri 
R^on Scheme (1) depicting the ester forming reaction betwe«i a pyr^l-3-oae (A) with an 
acid chlonde (B) as shown below: 




R2 



O 

A.. o A 



I ^ N 



(B) 



(A) 



I 

Ri 



(Q 

Reaction Scheme (1) 

Either ester (C) can be isolated or can be rearranged with heat to conqjounds of Formula 
(D. TTierefore, pyrzol-3-one can be directly converted to compounds of Formula Q) without 
25 isolation of intemiediate ester (Q or pyr^ol-3^ can be tiansfomied into esl« (Q and 
punfied. prior to thfc conversion to compounds of Fomiuk (I). The process for the conver^on of 
ester (Q is shown in Reaction Scheme (2) bdow: 
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Ri Ri 

(C) (I) 
Reaction Scheme (2) 

A variety of methods are available for the preparation of pyrazol-3-ones use in Reaction 
Scheme (1). By way of example, pyrazol-S-ones may be prepared directly from the cyclization 
of 2,4-ketoester or acid derivatives and subsubstituted hydrazines as depicted in Reaction 
5 Scheme (3). In this example, the Ri and R2 groups may be introduced into the pyrazol-3-ones by 
the appropriate selection of the desired hydrazine and 2,4-ketoester or acid derivative 
respectively. One particular feature of the 2,4-ketoester or acid derivatives is the diverse number 
of Rj groups may be introduced by a variety of methods known in the art Likewise, a wide 
variety of substituted hydrazines may also be prepared with many of them many being 
1 0 commojcially available. 

R2 



O o H2N-NH-R1 
U 11 (E) ^ O^.^N 



{alkyl-0)HO" ^ "Rg ^ ^ 

(D) (A) 
Reaction Scheme (3) 

A variety of pyra2ol-3-ones can be prepared whereby the Ri is introduced via an 
alkylation type reaction as shown in Reaction Scheme (4). Ultizing pyrazol-3-one (F) the Rj 
group may be introduced in a similar manner as reported by Katritzky and co-workm in J. 
15 Heterocycl Chem. 1993, 30, 135-139. This approach allows for the R2 group to constant while 
introducing a variety of Ri groups through the readily available or easily prepared alkylhalide. It 
is con:5)rehended that other leaving groups (i.e., LG), such as, mesylate, tosylate, and the hke, 
may also be used. 

,R2 R2 



LG-R, r-{ 

H I 

Ri 

(P) (A) 
Reaction Scheme (4) 
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A Wide variety of compound of the invention may be prepared by the methods described 

above^dbylhose known in the art Examples ofconqKmdsofIhe invention are sho^ in fte 
tables below: 
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TABLE 1-^2 
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p u 




-CHpCHoCHqCH-, 

wi i^v^ri I2wl I2wl 13 


p u 




-CH^CH-jCHoCHo 

wi i^wi 12^1 I2*'' 13 


P u 




-CH9CH9CH0CH0 


PU i_i 
-on2U6n6 




-CH9CH9CH-7CH0 

*<£X^" I^V^I I^V.'l 1^ 


p u 




-CH9CH9CH0CHO 


o-pynayi 




-CH0CH9CHOCHO 


^-pynay! 




3 


LI 

-rl 




-CHoCF^ 


PU 






PU r^u 
-Un2on3 




12^^* 3 


PW PU r*u 
-on20ri2Un3 






-PU/PU \ 

-On(Un3)2 






-PW PU PU r^u 
-un2Lrn2Lrn2Lrn3 




-CH2CF3 


-CHoCHfCH-^^o 




-CHpCF, 


-CHsCfCKO^ 




-CH2CF3 


! -C3H. 




-CH,CF, 


-C5H9 




-CH,CF, 






-CH,CF, 


-CH2C6H6 




-CH2CF, 


"CeHe 




-CH,CF, 


3-pyridyl 




-CH,CF, 


2-pyridyl 



5 
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TABLE 1-3 



Ar 


Ri 


R2 


N 




-H 


"CgHg 


-CH3 


"CgHg 


v^i i^v^i 13 


"CgHg 


n oL# H oL» H 0 




-CHfCH^^o 




^l. .#iiol .#ii*\l 

I2^^■ i2^^i n\^t 13 




-CHoCHrCH^^o 

i2wi 13/2 




wi i2v^\wi 13/3 




v-^si 15 




-C5H9 


"wftHft 

wo* 'O 


-CgHii 






"CgHg 


"CgHg 


""CgHg 


3-Dvridvl 


"•CgHg 


2-Dvridvl 


-CHsCOaEt 


-H 


-CH2C02Et 


wl 13 


-CHsCOzEt 




-CH2C02Et 


~L#iiiv ^Hol ^Ho 


-CHaCOsEt 


"CHfCH^>9 


-CHzCOzEt 


i^v^i i2^^i i^v^i 13 


-CH2CO2H 


-H 


-CH2CO2H 


-CHq 

wi 13 


-CH^CO^H 


~^^H2^^H3 


-CH9CO9H 


"^^H2^^H2^^H3 


-CH2CO9H 


-CHfCHo^o 

i^wi 13/2 


-CH2CO9H 


"^^ H 2^^ H2^^H 2C H 3 


>^0' 


-H 




-CH-^ 




v^i i^v^i 13 




Vi'i i^v^i 13 


"C5H9 


-CHfCHo)n 

Wl I^WI 13^2 






"CgH"!! 


-H 


-CgHii 


-CH3 


"CgHii 


-CH2CH3 


-CgHii 


-CH2CH2CH3 


"CgHii 


-CH(CH3)2 


"CgHn 


-CH2CH2CH2CH3 


-CH2CgHg 


-H 


-CH2CgHg 


-CH3 


-CH2CgHg 


-CH2CH3 


"CH2CgHg 


-CH2CH2CH3 


-CH2CgHg 


-CH(CH3)2 


-CH2CgH6 


-CH2CH2CH2CH3 
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At 



N 



TABLE 1-4 

Ri 

-CHa 
-CHa 
-CH3 
-CHa 
-CH3 
-CHa 
-CHa 
-CHa 
-CHa 
-CH3 

-CK, 

-CHa 
-CHa 
-CHa 
-CHa 

'■CH2CH3 
"CH2CH3 
••CH2CH3 
-CH2CH3 



-CH2CH3 



••.CH2CH3 



-CH2CH3 



"CH2CH3 



"CH2CH3 



-CH2CH3 



^CH^CHs 



-CH2CH3 



~CH2CH3 



"CH2CH3 



-CHgCH^CH, 



-CHgCH^CH, 



-CHgCH^CH. 



-CHzCH^CH, 



-CH?CH,CH, 



-CH2CH,CH, 



-CH,CH,CH, 



-H 

-CHa 

-CH2CH3 
-CH2CH.CH. 

-CH(CH.)o 
-CHgCH^CH^CH, 
"CH2CH(CH.-|o 

"C3H5 

-CgHa 

■CH2C6HB 

"CsHb 

3"Pvridvl 
2-pvriclYl 
-H 
-CH3 

-CH2CH3 



-CH(CH3) 



-CH2CH,CH,CH, 



-CH2CH(CH,) , 



-C3H5 



-C5H9 



"CH2CBHfi 



-CeHe 



3-pyridvl 



2-pyriclvl 



-H 



-CHs 



■•CH2CH3 



-CH2CH2CH^ 



■CH(CH3)p 



-CHgCHpCH^CH, 



*CH2CeH6 



3-pyridvl 
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TABLE 1-S 



At 


Ri 






-CH{CH3)2 


-H 


F>^ ^ Jl 


-CH(CH3)2 


-CHs 


-CH(CH3)2 


-CH2OH3 




-CH(CH3)2 


''0H2CH20H3 




-CH(CH3)2 


-CHfCHs)? 




-CH(CH3)2 


"CH2CH2CH2CH3 




-CH(CH3)2 


'ii^' 'yv^* '3/2 




-CH(CH3)2 






-CH(CH3)2 






-CH{CH3)2 


-C5H9 




-CH(CH3)2 






-CH(CH3)2 






-CH(CH3)2 






-CH(CH3)2 


3-pyridyl 




-CH(CH3)2 


2-pyridvl 




-CH2CH2CH2CH3 


-H 




-CH2CH2CH2CH3 


-CH3 




-CH2CH2CH2CH3 


'"CH2dH3 




■"CH2CH2CH2CH3 






'-CH2CH2CH2CH3 


-CHfCHa)? 




-CH2CH2CH2CH3 


"CH2CH2CH2CH3 




~CH2CH2CH2CH3 


-CH2CH(CH3)? 

wi i^>i^< lYw^i i^/^ 




"■CH2CH2CH2CH3 


"L^Movvi i_*rl'a M 




•"CH2CH2CH2CH3 






~CH2CH2CH2CH3 






"CH2CH2CH2CH3 






"CH2OH2CH2CH3 


— C/H2^^6^6 




"CH2CH2CH2CH3 


'9 




"CH2CH2CH2CH3 


3-Dvridvl 




•CH2CH2CH2CH3 


2-pyridyl. 




-CH2CF3 


-H 




-CH2CF3 


-CH3 




•CH2CF3 


"'CH2CH3 




-CH2CF3 


-CH2CH2CH3 




-CH2CF3 


-CH(CH3)2 




-CH2CF3 


-CH2CH2CH2CH3 




-CH2CF3 


-CH2CH (CH3)2 




-CH2CF3 


-CH2C(CH3)3 




-CH2CF3 


-C3H5 




-CH2CF3 


-C5H9 




-CH2CF3 


-CeHii 




-CH2CF3 


-CH2C6H6 




-CH2CF3 


-CqHg 




-CH2CF3 


3-pvridyl 




-CH2CF3 


2HDyridyl 
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TABLE 1-6 


At 






N 


P u 


-H 




-CH.9 




-CH2CH3 




-CH2CH2CH3 








-CH2CHpCH^CHct 


•■ueriB 


"CH2CH(CH3)2 


u 


-CH^CfCK^V 








"CsHq 


LI 






-CH2C6H6 


i_i 


-CeHs 


-^bMb 


3-pyridyl 




2-pyridyl 




-H 




-CHa 




-CH2CH3 




-CH2CH2GH3 


-Un2UU2bt 


-CHfCK^):> 


-Un2^^2tt 


-CH2CH2CH,CH^ 


^Un2b'U2n 


-H 


r^LI LI 




-On2^U2ri 


-CH2CH3 


-On2U02H 


-CH2CH2CH3 


/^LJ r^r\ LI 


-CH(CK09 


-un2CU2H 


-CH2CH^>CH9CH, 


O Ll 


-H 




-CH, 




-CH2CH3 


/-^ LI 


-CH2CH2CH3 


LI 


-CHfCK-,), 


O LI 


-CHsCH^CH^CH, 




LI 


-H 




-^6nii 








-CH2CH3 






v-fn2on2v-rri3 




-CeHii 


-CHfCH,), 




-CeHu 


-CH2CH,CH,eH, 




••CH2C6H6 


-H 




-CH2C6H6 


-CH, 




-CH2C6He 


-CH2CH3 




-CH2CeHfi 


-CHjCH^CH, 




■•CH2CgHr 


-CH(CH,), 




"CHgCRHft 


-CH2CH;^H,CH, 
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TABLE 1-7 



At 






F N 




-H 


-CH3 


-CH^ 

wi 13 




-CH^CHo 


VI 13 


-CHoCHoCH« 
v./n2wn2wn3 


-CH^ 
13 


-CH^^H«^o 

-v-/nvv^n3^2 


"wi 13 


wPl2 ^112 w 11 2 wri3 


•"CH3 


-CH^CH^PH«\« 
wn2*^'*v^"3/2 


-CHo 


-CH«P^CH^V 
-on2V^V*^"3/3 


■"CH3 


-P^He 


WII3 


-P«.H« 


-CHo 

wii3 


-P-H-- 


-CH, 


-PH«P-H» 

-On2v/6ii6 




-P^H« 


""CH3 


V ^ly 1 iuyi 


-CHa 
13 


^Tiiyi luy 1 


v^i i2y^i 13 


-H 


~CH2CH3 


-PH« 
-\b^n3 


'■CH2CH3 


-PH«PH« 
-\-/n2wri3 


-CHoCHo 

wi 12^1 13 


-PHoPH^PH« 
wn2wri2V-'n3 


— CH2CH3 


-PHrPH^^« 
"ornv-'n3^2 


12^^! 13 


"CH2CH2CH2CH3 


— CH2^^H3 


-PHoPH^PH«^« 


"CH2CH3 


-PH^P/PH^^« 


"•CH2CH3 


-P^H^ 


-CH-,CHo 


"^5119 


-CHoPHo 
v^n2wn3 




-CHoCHo 


_pu„r\,|_l„ 


"^✓H2CH3 


-P»H« 


-CHoCHo 


^-r\\/riH\/l 
0"pyi luyi 


"■CH2CH3 


0„r\\/riH\/l 

ii"fjyi luyi 


— CH2CH2CH3 


-n 


— ^✓H2^^H2^^^*^3 




*'C^H2^^H2^^H3 


-CH^PHo 




~CH2CH2CH3 


-CH2CH2CH3 


-CHfCHs)? 


-CH2CH2CH3 


"'CH2CH2CH2CH3 


-CH2CH2CH3 


-CH2CH (CH3)2 


-CH2CH2CH3 


-GH2C(CH3)3 


-CH2CH2CH3 


-C3H5 


-CH2CH2CH3 


-C5H9 


-CH2CH2CH3 


-CeHu 


-CH2CH2CH3 


-CH2C6H6 


-CH2CH2CH3 


-CeHg 


••CH2CH2CH3 


3-pyridyl 


-CH2CH2CH3 


2-pyridyl 
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TABLE 1-8 



5 



Ar 


R, 








-H 

n 


r *^ 








wn2v-»n3 




vn2wn2wn3 






-onvun3;2 




i^wi 13^2 


-PHoPI-l«PH«PM 
01^2^-^11201^2^/113 






-nHoPH/'PH ^ 

-on2wn^on3j2 




v^i iyvi 1372 


-PHoP^PH ^ 




wi IV 1^1 13^2 


-P«H^ 
-03115 






-PrH^ 




wi lywi 13^2 


-P^H.. 
-oenii 




-CHfCH-i), 






-CH(CH3)p 






-CHfCHsIp 






-CH(CH3)2 






-CH2CH2CH2CH^ 


n 




-CH^CHoCH^CH^ 


0113 




-CHpCHoCHpCH-, 

• i^v^l 13 


01120113 




" •^^i'i i^^^i i^v^i 13 


-PH«PW^PI-I 




-CH^CHpCH^CH^ 






■ H^^^l l^^^l I^V^I 13 


-PHoPW«PI-l PW 
on2on2on20ri3 




-CHpCHoCHoCHq 


-PH^PW/'PU \ 
-on2onvori3;2 




-CHoCHoCHoCHq 


-PM P/^PW \ 




i^v^i i^vi i2^^i 13 


-P W 




-CHoCHpCHoCHci 

■wi a^Vi^i I^Vi^l l^^^l 13 


-P^M-. 
-Osng 




-CHoCHoCHoCHo 

i^vi 12^^! i2Vii/i 13 


-P w 




-CH2CHPCH9CHC, 

• ■^'^i i^Vi^i 13 


-00206116 




■w« l^^^l I^V^I 13 


-P H 

06n6 




-CH2CH2CH9CHCI 


o-|jyi lUyi 




-CH2CH2CH7CH^ 


^-pyi luyi 






n 






-0113 






01120113 




-CH2CF3 


-CH2CH2CH3 




-CH2CF3 


-CH(CHs)? 




-CH2CF3 


-CH2CH2CH2CH3 




-CH2CF3 


-CH2CH(CH3)2 




-CH2CF3 


-CH2C(CH3)3 




-CH2CF3 


"C3H5 




-CH2CF3 


-C5H9 




-CH^CF^, 


-CeHu 




-CH2CF3 


-CH2C6H6 




-CH2CF, 


-CeHe 




-CHpCF, 


3-pyridyl 






2-pyridyl 
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TABLE 1-9 



Ar 




R2 






-H 






•<;h3 


-CgHs 


■CH2CH3 


r 








-CgHe 


-CH(CH3)2 




"CsHb 


f^^^t I^X^A I^X^I 1 •* 




"CeHe 


-CHoCHfCHOp 
■*^» ■^■>^i i^^^i ij/^ 




-CfiHe 


-CH^CfCH"^)^ 

wi i^w^wi 13/3 






''C3H5 






"CsHg 




*Cfirift 

^ ° 


"CgH^^ 












"CgHg 






3-pyridyl 






2-Dvridvl 




-CHsCOaEt 


-H 




-CHsCOzEt 


-CH3 




-CHsCOjEt 


"C H2C H3 




-CHsCOjEt 


"wilowliOwii'a 




-CHsCOpEt 


•CH(CH3)o 

VI ivwi 13/2 




-CH2C02Et 


—CH2CH^C H2C H3 




-CH2CO2H 


-H 




-CH2CO2H 


-CH3 




-CH2CO2H 






-CH2CO2H 






-CH2CO2H 






-CH2CO2H 


"X. *I1*^V *H«C .Hn 

v^i '2^^* '3 






-H 






-CH3 
















"CsHg 


-CH(CH'^)o 




■■C5H9 


i^x^i i^v^i i2^^> '3 




"CeHii 


-H 




"CsH 1 1 


-CH3 




"CgH-ii 


*'CH2^^H3 




-CsHu 


-CH2CH2CH3 




-GeHn 


-CH(CH3)2 




-CbHh 


-CH2CH2CH2CH3 




'•CH2CeHQ 


-H 




-CH2CSH6 


-CH3 




-CH2C6H6 


-CH2CH3 




-CH2C6H6 


-CH2CH2CH3 




-CH2C6H6 


-CH(CH3)2 




-CH2C6H6 


-CH2CH2CH2CH3 
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TABLE MO 



At 


Ri 






-CK, 


-H 




-CHa 


-CH, 

wi 13 


-CHa 


-CH2CH3 


-CK, 


■•CH2CH2CH3 




-CHs 


^«i^on3/2 




-CHa 


\j\ I2v/ri2wn2v-'n3 




-CHa 


\-rn2V-/n\v.*n3^2 




-CH3 


on2w\^^n3j3 




-CH3 






-CH3 












-CHa 


v-/n2V-'6n6 




-CH3 








^-nvrirlx/l 






^ pynayi 




"CH2CH3 


n 




""CH2CH3 


v-'i 13 




~CH2CH3 


v^n2*^ri3 




"■CH2CH3 


■"Cn2Cn2CH3 




-CH2CH3 


v-/i,i\^n3/2 




"OH2CH3 


-CHoCHonHoPHo 




-CH2CH3 


-CHoCHrCHo^o 

12^' 'v*^ri3/2 




"CH2CH3 


on2v-'lon3;3 




"'CH2CIH3 






"CH2CH3 






'■CH2CH3 


-P*H-- 




"C H2C H3 


>-/n20Bn6 




"OH20H3 






"•CH2CH3 


'^-n\/rirl\/I 
o-jjyiitiyi 




-CH2CH3 








n 






-PH« 




-CH2CH2CH3 


-PHoPW^ 
"•0112^113 




"OripCHoCH'^ 


"■Cn2Cn2Cn3 




■•CH2CH2CH3 


-CHfPHo^o 
^f'\wn3^2 




•-CH2CH2CH3 


i2v^i i2V-'ri2*^»*3 




-CH2CH,CH, 


-CH2CH(CH.,), 




-CH2CH2CH3 


-CH2C(CH3k 




-CH2CH,CH, 


-C3H5 




-CH2CH2CH3 


-CsHg 




-CHzCHpCH, 






-CH2CH2CH3 


-CH2C6H6 




-CH2CHpCH^ 






-CH2CHpCH^ 


3-pyriclyl 




-CH2CH5>CH, 


2-pyridyl 
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TABLE 1-11 



At 


Ri 




N p 


-CH(CH3)2 




-CH(CH3)2 


-CH3 


-CH(CH3)2 


v^i 12^1^1 13 


-CHfCHa)? 




-CHrCHa)? 


Wl i^wi 13/2 




"V »flA4 .a^iAf *H*^ 

Wl I2WI i2Vi'i '2^* '3 


-CH(CHa)9 

Wl 'd/Z 


Wl i2wi i^wi 13/2 


Wl i^wi IJ72 


Wl i2w\wl 13/3 


Wl i^wi 13/2 


-C3H5 






i\v^i 13/2 




Wl i^wi 13/2 


'■GH2C6H6 


Wl lywi 13/2 




Wl ly^wi 13^2 


3-DvriHvl 


Wl i^wi 13/2 


P-nvririx/l 


•C-^n'^l. ^Iiov *rioL ^11^ 

^^1 i^^^i i^N^i i2^^i 13 


-H 
1 1 


^^1 t^\^i i^v^i ij 


13 


^^1 i^v^i p^v^i i^v^i 13 


^\ *ii<ii »ii/i 

v^i i2^^i 13 


^^1 l^^^i I^X^I I^X^I 


^\ Aii*>l *ti*>l »Ho 
■2^^i 12^^* 13 


l^^^l ix^^l Ij 


i\v^i 13/2 


—1 ^H'^t »H^( *H<^( .IH/t 

X^l I^V^I I^Vi^l i^^^i 13 


'"^^H2C^I i2^^H2^'^^3 


i^v^i i^v^i 13 


"^^H2^^H (^^^3)2 


i^v^i i^N^i 12^" "3 


wi ■2^\^' ^3/3 


vxi 12^X1 i2V^i 12^^' "3 




%^i 12^^! 'Z^^* '3 


"C5H9 


^ii^l. ^iBot. ^ii^l ^rl^ 
v^i i2v^i iz^^i '2^" '3 




^flol >llol. ^Il^l aM** 

i^Vi'i 12^^' i2^'i 13 


~CH2C6H5 


•I ^iiov Ail'il Ain^i 
v^i I2>i'i 12*^' i2V^i 13 


wQI Ig 


■•I ^Pi'^l *ii/\V -il*^ 

v^i 12^.^1 i2^>^i *2^^' *3 


'^_n\/riH\/l 


-^Pl**! iM^l All** 
i2^i^i 12^^' "2^" '3 


^ pynuyi 




-H 




wl 13 


•VjHoI *I •!» 

Wl i2^^i 3 


■*^^H2CH3 




H 2^^ H 2dH 3 




Wl i^wi 13/2 


i^^-'i 3 


**CI/H 2^^ H 2^^ H 2^^ H3 


-CH2CF3 


-wrloCHiCHqio 

■^m l^-wi a^-wa "O/^t 


-CH2CF3 


-CH2C(CH3)3 


-CH2CF3 


-C3H5 


-CH2CF3 


-C5H9 


-CH2CF., 


-CbHii 


-CH2CF3 


-CH2C6He 


-CH2CF3 


-CgHb 


-CH2CF3 


3-pyridyl 


-CH2CF, 


2-pyriclyl 
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TABLE 1-12 



Ar 



R. 



CC, 



-CrHi 



-CrHi 



'6^6 



■CeHe 



'CfiHe 



-CeHe 



-CrHi 



-CeHe 



-CeHe 



"CeHe 



-CeHe 



"CeHe 



'CeHe 



"CeHe 



"CeHe 



-CeHe 



"CH2C02Et 



-CHgCOpEt 



-CHgCOpEt 



-CHzCOgEt 



-CH2C0pEt 



-CHsCOgEt 



-CHgCOgH 
-CHgCQpH 



-CH^CO^H 



-CH2CO2H 



-CHgCOpH 



"C5H9 



-C5H9 



-C5H9 



-C5K 



- C5H9 



•CeHu 



"CeHii 



rCeHii 



-CeHu 



-CeHji 



-CeH 



-CH2C6HR 



-CH2C6HB 



-CH2C6HB 



••CH2CeHR 



"CH^CeHfi 



-CH2C6He 



-H 



-CH3 



-CH2CHa 



-CHgCHpCH, 



-CH(CH3)> 



-CHgCH^CH^CH, 



-CH2CH(CH,W 



-CH2C(CH.). 



-C3H5 



-C5H9 



^CHgCeHe 



-CeHe 



3-pyridvl 



-H 



-CHa 



-CH2CH3 



-CHgCH^CK, 



-CH(CH.,), 



-CHzCHpCH^CH, 



-H 



-CH, 



-CH2CH3 



-CH2CH2CK-^ 



-CH(CH.-,), 



-H 



-CH3 



-CH2CH3 



-CHzCH^CH., 



-CH(CH.O, 



.1CH2CH2CH2CH3 



-H 



-CH3 



-CH2CH3 



-CHzCH^CH, 



-CH(CH3). 



-H 



-CH3 



-CH2CH3 



-CHgCHpCH^ 



-CH(CH3), 
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TABLE M3 



At 


Ri 

iri 






-CH3 


-H 


N 


-CH3 


-CH^ 
13 


-CH3 


>✓! i2wi 13 


-CHa 


12^1 12^1 '3 


-CHa 


-CHfCHo^, 




-CHa 


— CH2CH2CH2CH3 




-CHa 


-CHoCnrCHo^o 




-CHa 


-CH'>C^CHoV, 




-CHq 


v-/3n5 




-CHo 

wl 13 






-CHq 

13 


"CeHii 




-CH-j 

wi 13 


on 2*^6 ■'6 




-CHq 

wl 13 






-CHq 


S-nvrirtvl 




-CHq 

vl 13 


P-nvriHvl 
^ jjyi luyi 




v^i i2^i^i 13 


-H 
1 1 






-CHq 






"^^1 l2^^H3 




v^i t^\^i 13 


—CH2CH2CH3 






vyi i\wi 13/2 






— CH2^'H2^^H2CH3 




x^i 12^' '3 


12^1 i^wi 13^2 




i^v^i 13 


-CHoCfCH^^o 




'"C^H2^^H3 


-CoH= 




— H2^^ H a 






— CH2CH3 


-CeHfi 




i^^'i '3 


~wri2wgng 




~C H2C H 3 






"'CH2CH3 


'5_n\/riH\/l 




'*^^H2^^H3 


^ [jyi luyi 




~CH2CH2CH3 


-H 
1 1 




H2^^ H 2^^ H 3 


-PHo 
-or 13 




''CH2CH2CH3 


01120113 






— C H 2C H2C H3 




^ri*^! •■^'^ 


-PH^PHq^o 

on^oi 13^2 




12^^' 12^^' '3 


— CH2CH2CH2CH3 




"*CH2CH2CHa 


-CH2CH(CH3)2 

i^wi lyw^v *Ol£. 




-CH2CH2CH3 


-CH2C(CH3)3 




""CH2CH2CH3 


-C3H5 




-CH2CH2CH3 


-CsHg 




-CH2CH2CH3 


-CeHu 




-CH2CH2CH3 


-CH2C6H6 




-CH2CH2CH3 


-CeHe 




-CH2CH2CH3 


3-pyridyl 




-CH2CH2CH3 


2-pyridyl 
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At 


Ri 


R. 


( T 


-CHfCH,), 


-H 




-CK, 


-CH(CH,), 


-CH2CH3 


-CHfCH,), 


-CH,CH,CH, 




-CH(CH.,), 


-CHfCK,), 




-CHfCH,), 


-CHpCH,CH,CH, 




-CH(CH.), 


-CHaCHrCH,), 




-CHCCHa), 


-cH,crcH,), 




-CH(CH,), 






-CH(CH,'), 


"C5H9 




-CH(CH.,), 






-CHfCH,), 


-CH2C6H6 




-CHfCH.,), 


"wRrifi 




-CH(CH,), 


S-DYridvl 




-CH(CH.), 


2-Dvridvl 




_ -CH2CH,CH,CH, 


-H 




-CH2CH,CH,CH, 






- -CH2CH,CH,CH, 


-CH2CH3 




-CH2CH,CH,CH, 


-CHpCHjCH, 




-CH2CH,CH,CH, 


-CHfCHs), 




-CH2CH,CH,CH, 


-CH2CH?CH,CH, 




-CH2CH,CH,CH, 


-CHsCHfCH,), 




-CH2CH,CH,CH, 






-CH2CH,CH,CH, 






-CH2CH,CH,CH, 


"CsHq 




-CHsCHjCHcCH, 






-CH2CH,CH,CH, 


"CH2CfiHR 




-CH2CH2CH,CH, 






-CH2CH,CH,CH, 


3-DVridvl 




-CH2CH,CH,CH, 


2-DVridvl 




-CH2CF3 


-H 




-CH2CF3 


-CH, 




-CH2CF3 


-CH2CH3 




"CH2CF3 


-CH2CH:>CHc. 




-CH,CF, 


-CHfCH^W 




-CH2CF3 


-CH2CH?CH,CH. 




-CH,CF, 


-CH2CH(CH,V 




-CHjCFa 


-CH2CrcH,), 




-CH,CF, 


-C3H5 




-CH2CF, 


"C5H9 




-CH2CF3 


-CeHii 




-CH2CF3 


-CH2C6H6 




-CH2CF3 


"CeHe 




-CH,CF, 


3-DVridyI 




-CH,CF, 


2-pvridvl 
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TABLE MS 



Ar 




R, 




-CeHe 


n 


I J 


-C«H« 
ysns 


-on 3 


-CeHe 


-PH«PH« 
v/n2>^ri3 


N 


wene 


-PH^PH^PW* 




v^ne 


-PI-I^PH-.^ 
-onvwn3;2 




-oene 


-on2wn2wri2v-»n3 






-on2wn VN^ris ;2 




"v-»ene 


pu p/r^u N 




-v^ene 






-Uene 


-Usrlg 




-v^ne 


-UeMn 




-L/ene 


PUI P 14 

-on2U6n6 




-^ne 






-wene 


o-pyriuyi 




-v-rene 


^-pynuyi 




wri2w\-<'2t-- 1 


u 
-n 




wri2ww2i-- 1 


-Oris 




v^n2wvy2*— 


PW PW 

-on2wn3 




v/i i2V-fv-/2'— I 


-PM PM PW 




-PHoPO^Ft 
'•v^n2V-'V-'2'— I 


pu/^PH \ 

-un(Un3j2 




-PHoPO^Ft 


-PW PW PW PW 

-\-/n2wn2wn2^n3 




-PWoPn^H 
-v^n20vJ2ri 


w 
-n 




-PH^Pn W 
-on2v-/v-'2n 


PUI 




-PI-I«Pn«H 
•"v-/n2wv«/2n 


PU PW 




-PH«Pn«H 
v./n2ww2n 


PW PW PW 

-v^n2L/n20n3 




-PH^PO^W 


PW^PW \ 




-PH^Pn^H 
-on2v-/\-'2'> 


PW PW PW PW 

-v-rn2wn2wri2v-'n3 






LJ 

-li 




-P^H 


PW 




-.P..H« 


PW PW 

-i-rn2on3 




-Osrig 


PW PW PW 

*-i-fn2wn2on3 




-PitH/s 

-osng 


pw^pw ^ 






-PW-PW PW PW 

•wn2wn2^ri20n3 




"CeHii 


w 
-n 




-P^H-- 
-Uenii 


PW 




■CeHii 


-PW PW 










-CeHu 


-CH(CH3)2 




-CqHii 


-CH2CH2CH2CH3 




-CH2C6H6 


-H 




-CH2C6H8 


-CHs 




-CH2C6H6 


-CH2CH3 




-CH2C6H6 


-CH2C H2C H3 




-CH^CbHb 


-CH(CH3)2 




-CH2C6H6 


-CH2CH2CH2CH3 
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TABLE 1-16 



At 


Ri 






-CHa 


1 1 


-CH3 t 


VI 13 


-CH, 




-CHs 


on2^"2V^n3 


-CH, 


ornv-»n3i2 


-CHa 


V^l I2v^n2wn2*-'n3 


-CH, 


\-'ri2^ri\ 0113)2 


-CHa 


"v/n2UiU'n3;3 








"v^sng ^ 


-CH3 


-CeHu 




vn206n6 


-CHa 






\j \Jyl luyi 


-CHa 


^ MY ' loy 1 


""CH2CH3 


n 


~CH2CH3 




''CH2CH3 


v-/ri2wn3 


~CH2CH3 


v-^i I2vyn2vn3 


"CH2CH3 


v-/nvwri3/2 


~CH2CH3 


-CHoCHonHoPH^ 
wi I2W1 i2v-'n2wn^ 


"CH2CH3 


ori2v^n\on3;2 


~CH2CH3 


-CHoC^PHo\o 
v>n20\ ^-'11373 






~CH2CH3 




"CH2CH3 


-CeHii 


"CH2CH'5 


-PH«P W 
-on2w6n6 


*"CH2CH3 


-P«l-I 

-06116 


~CH2CHl3 


o-py 1 luyi 


"'CH2CH'i 


z-pynayi 




~n 


-CH2CHpCHc» 


-oris 




-CHoCHsCHq 


01120113 




-CHjCHpCH^ 


v^ri20n20n3 




-CH2CH9CH, 


-CH^PH-.^^ 
wri^on3^2 






-CHnPMoPH^PM 
v-rn2wn2on2on3 




-CH2CH2CH3 


-CHzCHfCHO, 




"CH2CH2CH3 


-CH2CfCH3y. 




-CH2CH2CH3 


'C3H5 




-CH2CH2CH3 






-CH,CH,CH, 






-CH2CH2CH3 


-CH2C6H6 




-CH2CH2CH3 






-CH2CH2CH3 


3-Dyridyl 




-CH2CH2CH3 


2-pyridyi 
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TABLE 1-17 



At 








"wn^Vn/i 13/2 


-H 

n 


IL J 

N 


-wn^Vi/i 13/2 


-PHo 

wl 13 


~wn^wn3/2 


0 w 113 


•\-/n^wri3^2 


-PHoPHoPH^ 
"011201120113 


-\-fn^wn3/2 


-PH^pw«^« 

-onvv-'n3y2 




-onvwn3^2 


-PM«PW^PI-I PH 

-on2^n2v^n2^n3 




~v^n^vi/n3y2 


-PH«PH^PH«\« 
-on2onvwn3;2 




-v^rn**^n3y2 


-PI-1-.P^PU \- 




-v-*n^\^n3/2 


P-W 




pu/pu \ 


p u 




^pu/pH^v 






PI-I^PH-\ 

-on^on3;2 


-L/n2^6n6 




.pu/pu \ 


p u 




-PH^PH«^« 
-ornwn3j2 


o^pynuyi 




^pu/^pu \ 
-*^rm^n3/2 


z-pynayi 




-PH«PH«PH«PH^ 
-wri2^n2V-/n2wri3 






"wri2v/ri2^ii2wri3 


-PH.* 
"Oris 




-PH^PH«PH^PH« 






-PH^PH«PH«PI-lo 
-v^ri2wn2v^n2ori3 


-PH PH PH 
-on2V./n2v-'n3 




w n2 w n2 w ri2^ri3 






-PHoPHoPH^PHo 
o ri 2^^ ri 2^ 112 v-'ri3 


-PH«PH«PHoPH 
0 ri 2 w 112 w 11 2 w 113 




-PWoPH^PH^PHo 


-PH PH/^PH ^ 




-PH^PH^PH^PHo 


-PW^P/'PH \ 
-on2o(^v^n3;3 




-PH^PH«PW«PI-I« 
v-/n2^-'n2wn2^"3 


P H 




-PH«PH«PH«PI-I« 
v^ii2v^ri2wri2wri3 


-P-H 




-PI-I«P1-I«PH«PW 
-on2on2v-'n2v-'n3 


-P H 




-PW PM PW PW 

-iMrn2wn2v-'n2>-'n3 


PW n H 




-PI-I«PH«PH«PI-I- 
-I^n2v^ri2wn2wri3 


P W 




-PW^PM-PW-PW 

-v^n2wn2wn2V-»n3 


o-pynayi 




-PW-PM^PM..PM 

. '"on2*Mfn2v-'n2wn3 


z-pynayi 




-V^n2^-/i 3 


u 
-n 




-PW-PP^ 
-v-fn2wr3 






-PH-PP^ 

-v^n2v-'r3 


-on2wn3 




-.PH«PF« 


-PH-PH^PH^ 

-L/n2wn2wn3 




-PH«PF« 
-v./n2^^r3 


-PH^PW-.\^ 




-\-/n2wr3 


PW PH PW 
-0 n 2v-r n2v-' n20 n3 




v^i I2V/I 3 


x^i i2v^i i^wi 13/2 




-CH2CF3 


-CH2C(CH3)3 




-'CH2CF3 


-C3H5 




'-CH2CF3 






-CH2CF3 


-CqHh 




-CH2CF3 


-CH2C6H6 




-CH2CF3 


-CgHe 




-CH2CF3 


3-pyridyl 




-CH2CF3 


2-pyridyl 
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Ar 



TABLE 1-18 








-H 


/-\ u 


-CH3 


O LJ 


-CH2CH3 


/-w 11 


- L/n2^n2wn3 


/-> II 


-CH(CH3)2 




-CH2CH5CH2CHq 




-CH2CH(CH3)2 


/-V 1 1 


-CH2C(CHs):, 


11 


-C3H5 


^ 11 

-^116 


-CsHg 




-CeHu 




-CH2C6H6 


^ LJ 






3-pyridyl 


1 1 


2-pyridvl 


-Un2C02Et 


-H 




-CH3 


-0H200?tt 


-CH2CH3 


-On2U02tt 


-CH2CH2CH3 


y^ii /^/-^ r-x 


-CH(CH3), 


-OH2V-/02Ct 


-CH2CH2CH2CH3 


-un2002n 


-H 


-OH2C02n 


-CHs 


-CH2C0pH 


-CH2CH3 


-OH2CO2H 


-CH2CH2CH3 


-CH2CO2H 


-CHfCHa), 


-OH2CU2H 


-CHzCHpCHpCH, 




-H 




-CHa 


1 1 


-CH2CH3 


r> 1 1 


-CH2CH2CH3 


11 

-Osng 


-CH(CK09 


-OsMg 


-CH2CH2CH2CH3 


It 


-H 


/-N 11 






-CH2CH3 




-0^12^1^201-13 


^CeHu 


-CHfCHa), 




"CH2CH2CH2CH3 


-CH2C6H6 


-H 


-CH2CfiHfi 


-CHa 


-CH2C6He 


-CH2CH3 


-CH2C6H6 


-CH2CH2CH3 


-CH2C6Hfi 


-CHfCHa), 


-CH2C6He 


-CH2CH2CH2CH3 



V 
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TABLE M9 



Ar 










-H 


N 




-CHo 




-CHoCHo 

wi i2V>i 13 




-CH*,CHoPH^ 
i2wn2V^n3 


-CHo 


-PH^PHo^o 




-CHo 


-PH^P HoPH..PH« 




-CHo 
wn3 


-PHoPH^PH \« 
-on2>^rnon3/2 




-CH« 


-PH«P^PH«\« 




-CH« 
-0113 


-P^H^ 
-03ri5 




wn3 


-P..H« 
-Osrlg 




-CH« 


-P w 




-CH« 


-PW P w 




"L/n3 


-P^W 
-Oerie 




-CH« 


o^yi luyi 




-CH^ 
0113 


0_r>\/riH\/l 

^-pyriuyi 




• -CH^CH^ 
v^ri2^»'3 


-H 




-CH«CH« 
"^n2wri3 


-PH« 
"Oris 




-CH^CH^ 
"V^n2wn3 


-PH«PH« 




-CH«PH« 
"wn2wr!3 


-PH^PH«PH« 
-i-/n2on2on3 




-CH«CH« 
"wn2wri3 


-PH^CH«U 




-CH^CHo 


-PH^PHoPHoPHo 
"01120^201120113 




-CHoCHo 
on2v^ri3 


-PH^PH^PH^^^ 
on2onyon3^2 




-wri2wn3 


-PH^P^PH^V 
-01120^011373 




-PHoPH« 


-P^H.. 




-PH«PH« 


-P^W^ 
-Osng 






-Oenii 




-PH«PH« 
-Vb-^n2wn3 


-PH P^W^ 
-on2w6n6 




-PH«PH« 


-P^H^ 

-06116 




-PH«PH« 
"Cfn2N^n3 


o-pynuyi 




-PH«PH« 
-on2wn3 


^-pynayi 




-PM PH PH 

-L-rn2wn2wn3 


u 
-n 




-PH^PH^PI-I 


PH 

-oris 




-PH«PH«PW« 
-on2on2^ri3 


-on2on3 




-PH^PH«PH« 
"v-rn2on2on3 


-PH„PH«PI-I« 
"On2on2on3 




-PHoPHoPH^ 

-\-rll2 w 1120 113 


-PH^PH«^^ 
on^on3y2 




-CH^CHoPHo 
"\-fii2on2on3 


-PH^PH^PHoPH^ 
-on2ori2on2on3 






M^Xm^i 13/2 




-CH2CH2CH3 


-CH2C(CH3)3 




-CH2CH2CH3 


-C3H5 




-CH2CH2CH3 


-C5H9 




-CH2CH2CH3 


-CeHu 




-CH2CH2CH3 


-CH2C6H6 




-CH2CH2CH3 


-CeHe 




-CH2CH2CH3 


3-pyridyl 




-CH2CH2CH3 


2-pyridyl 
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TABLE 1-20 



Ar 








"•L/n^on3j2 


Ll 

-n 


-011^^11372 


PU 

"Oris 








/^U r^LJ r^LJ 

-0n20n2Uri3 






pM^pw ^ 


-CH2CH2CH2CH3 


PW^PH ^ 

-L/nvv^n3;2 


-CH2CH(CH.^)9 


PW/'PW \ 


-CH2C(CH3)3 


•PW^PW \ 

-un(On3}2 




pu/pu \ 


f-\ |_| 


-On(un3)2 


11 


PW^PW \ 
-Lrrn^on3)2 


/-^l 1 /r> 11 

"00206^16 


PM/PU \ 


LI 


pw/pw ^ 


3-pyridyl 


-PW/^PW \ 

-on(un3)2 


- 2-pyridyI 


-PW PH PW PU 

-0 n20 n20ri3 


-H 


-V-/ n2v-^n2on2wri3 


-CH3 


-PH^PH PM PW 

-v-'n2on2on20 ris 


i^i 1 r^} 1 

-On2Lfn3 


-PI-I«PH PW PW 
-on2Ufn2wn2on3 


-v-rn20n20ri3 


-PW«PW^PW PW 

"i-rn2wn2wn2wn3 


-CH(CH3)2 


-PI-I«PW^PW PW 

-on2on2v-rn20n3 


r^u /^u 

-un2VMrn20n2^ri3 


-PH«PW PW PW 
-on2v^n2^n2L'n3 


-On20n(CH3)2 


-PH^PW PW PW 
-on20n2V-rn2Lrn3 


-CH2C(CH3)3 


-PW PW PW PW 

-v-rn2L/n2^ri2on3 




-PW PW PW PW 
-On2^ri2^^rl2V-fn3 




-PW^PW PW PW 

-on2v^n20ri20n3 






PW f^w r^u /^Lj 
-*^n2\-'n2^n2wn3 


-CH2CeH6 


-PW PW PW PW 

-L/n2wn2wn2L/n3 




-PW PW PW PW 

-0n2V^n20n2^n3 


3-pyridyl 


-.PW PW PW PU 

-On20n2v-'n20n3 


2-pyridyl 


-PW pr 


-H 


PW PP 
-^✓11201^3 


-CHa 


-PW PP 


-*^n2on3 


-PW PP 


-un2V^n20n3 


-PW PP 


-CH{CH3)2 


-PW«PP 


-un20n2L»n2on3 


•<)H2CF3 


-CHoPH/'PH«^« 


-CH2CF3 


-CH2C(CK,y, 




-CH2CF3 


•C3H5 




-CH2CF3 


-C5H9 




-CH2CF3 


^CeHu 




-CH2CFS 


-CH2C6HB 




-CH2CF3 


"CsHe 




-CH2CR, 


3-pyridyl 




-CH2CF3 


2-pyridyl 
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TABLE 1-21 



Ar 


^1 












"•oris 




-on2V^n3 




-PH^PH^PW 
112 wn20n3 




-PW/PU \ 




PW pu pn 
-on2wn2^n2wn3 




PW PW/PUI \ 

-^n20nvOn3j2 




PU P^PU \ 










_P M 




p w 


r^u r* LJ 
-Lfn206n6 


P M 




-P«H« 


o-pynayi 




^-pynayi 


-PW^PPi^Pt 


u 
-n 


-PH«PO«Ff 


PW 

-oris 


-PH^PO^Ft 

"0112^^2'- ^ 


PW PW 




pu pu pu 


-PHoPO^Ft 


pw/pw ^ 


-PHoPO^Ft 


PW PW PW ow 
-0 n20 n 2 w n 2 0 n 3 


PM pn M 


u 
-n 


-PW pn w 


PW 


-PI-l^pn.,1-1 
-on2V-/L^2'' 


PW nui 


-PH^Pn H 
-on2wVJ2n 


PW PW r*w 
-on2v-'n2V^n3 


_PH PPl 1-1 


r^w/^r^w \ 
-unlL/n3)2 


-pw^pn^M 

••on2wU^2" 


PW p'w ow r*w 
n2V-/n2wn2 ^113 




w 
-n 


_P M 


ow 


_P Ul 


-on2^n3 


p 1-1 


r*w r*w /^w 
-L/n2wn2wn3 


p l-l 


p^w/r^w \ 
-Un(un3)2 


P u 


r^w r^i4 r^w 
-L/n2^n2^n2v^n3 


-P M 


w 


-P«H - 


PW 

-oris 


-P^W 
-Oenii 


PW r^w 

-1-^112003 




-PHoPHoPWo 




-CH(CH3)2 


-CeHu 


-CH2CH2CH2CH3 


-CH2C6H6 


-H 


-CH2C6H6 


-CH3 


-CH2C6H6 


-CH2CH3 


-CH2C6H6 


■'CH2CH2CH3 


-CH2C6He 


-CH(CH3)2 


-CH2CeH6 


-C H2CH2CH2CH3 
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TABU: 1-22 



Ar 


Ri 




(TV 


-CK, 


-H 


-CH, 




-CHi. 




N 


-CH, 


vyi i2v-rri2on3 


-CH3 






-CHa 


v-rn 2 w n2^-'n2V.^n3 




-CHs 






-CH3 


-PH«P^PI-l \ 




-CH3 


-P^H 
-1^31-15 




-CHa 






-CH3 


-P*l-I 




-CH3 


-PH^P W 
-on206n6 




-CH, 






-CK, 


0 pyiiuyi 




-CHs 






"CH2CH3 


n 




"CH2CH3 


-PH« 




■CH2CH3 


^-'i I2'^'»3 




"CH2CH3 
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TABLE 1-23 
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TABLE 1-24 
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L Pharmaceutical compositions 

Candidate conpoimds selected for fiirtlier development can be formulated into 
pharmaceutical compositions using techniques well known to those in the art Suitable 
phamiaceuticaUy-acceptable canias are available to those in the art for exan5)le, see 
5 Remington's Pharmaceutical Sciences, 16* Edition, 1980, Mack Publishing Co^ (Oslo et al., 
eds.). 

While it is possible that, for use in the prophylaxis or treatment, a conq)ound of the 
invention may in an altemative use be administered as a raw or pure chemical, it is preferable 
however to present the compound cm: active ingredient as a pharmaceutical formulation or 
10 con:q)osition. 

The invention thus further provides pharmaceutical formulations comprising a 
compound of the invention or a pharmaceuticaUy acceptable salt or derivative thereof together 
witii one or more pharmaceuticaUy acceptable earners therefor and/or prophylactic ingredients. 
The carrier(s) must be "acceptable" in the sense of being compatible with the other ingredients of 
15 the formulation and not overly deleterious to the recipient thereof 

Pharmaceutical formulations include fliose suitable for oral, rectal, nasal, topical 
(including buccal and sub-lingual), vaginal or parenteral (including intramuscular, sub-cutaneous 
and intravenous) administration or in a form suitable for administration by inhalation or 
insufflation. 

20 The compounds of the invention, together with a conventional adjuvant, carrier, or 

diluent, may thus be placed into the form of pharmaceutical formulations and unit dosages 
thereof, and in such form may be employed as solids, such as tablets or filled capsules, or Hquids 
such as solutions, suspensions, emulsions, elixirs, gels or c^sules filled with the same, all for 
oral use, in the form of suppositories for rectal administration; or in the form of sterile injectable 

25 solutions for parenterid (including subcutaneous) use. Such pharmaceutical conqxjsitions and 
unit dosage forms thereof may conq)rise convsitional ingredients in conventional proportions, 
with or without additional active compounds or principles, and such unit dosage forms may 
contain any suitable eflFective amount of the active ingredient commaisuraf e with the intended 
daily dosage range to be en^loyed 

30 TTie dose when using the confounds of the Formula (J) can vary within wide limits, and 

as is customary and is known to the ph>^cian, it is to be tailored to the individual conditions in 
each individual case. It depends, for exaniple, on the nature and severity of the illness to be 
treated, on the condition of the patient, on the corrq>ound employed or on whether an acute or 
chronic disease state is treated or prophylaxis is conducted or on whether further active 

35 conqwunds are administered in addition to the confounds of the Formula (Q. The daily dose 
can be divided, especially when relatively large amounts are administered, into several, for 
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e^nple 2. 3 or 4. part administatibm. If appa,pria«e. depending on individual behavior, it may 
be necessary to deviate upward or doraward from the daily dose as indicate^^ 

The amount of active ingredient, or an active salt or derivative thereof lequired for use 

m txeatmerit wiU vary not ody with the particular salt selected but also wife the ro^ 
admmislration, the nature of the condition being Heated and fee age and condition of fee patient 

and wiU ultimately be at fee discretion of fee attendant physician or clinician, hgeneralone 
skilled m fee art under^ds how to extrapolate in vivo 6^ obtained in a model system, 
typrcany an animal model, to anofeer, such as a human. Typicafly. animal models include but 
are not hmited to, fee rodente diabetes models as described in Example 18. i^a, or fee mouse 
arfeerosclen>sis model as described in Exan^k 19, infra. In some drcmnstances feese 
extrapolations may merely be based on fee wei^t of fee animal model in con^arison to ^fecr 
such as a mammal, preferably a human, however, more often, feese extrapolations are not singly 
based on weights, but rafeer incorporate a variety of feotor.. Representative factors include fee 
type. age. weight, sex, diet and medical condition of fee patient, fee severity of fee disease, fee 
nnde of administration, pharmacological considerations such as fee activity effic^ • 
phannacoldnetic and toxicology profiles of fee particular compound employed, whefeer a drug 
dehvery system is utili28d, on an acute or chronic di^se state is being treated or 

prophylaxis is conducted or on whefeer furfeer active compounds are administered in addition to 
fee con5x>unds of fee Fomiula (I) and as part of a drug combination. The dosage regimen for 
treating a disease condition wife fee compounds and/or compositions of feis invention is selected 
m accordance ^fe a variety W as cited above. Thus, fee actual dosage regimen employed 
may vary widely and feerefore may deviate from a preferred dosage regimen and one skilled in 

fee art win recognize feat dosage and dosage regimen outside feese typical ranges can be tested 
and, whae appropriate, may be used in fee methods of this invention. 

Hie desired dose may conveniently be presented in a single dose or as divided doses 
admmistered at ^ropriate intervals, for example, as two. feree. four or mor^ sub^ses per day 
The sub-dose itself may be furfeer divided, e.g.. into a number of discrete loosety spaced 
admmrstrutions. daUy dose can be divided, especialty when xelativefy large amounts are 
admmisteredasdeemedappropriate.intoseveral.forexample2.3or4.partadministrations If 
appropriate, depending on individual behavior, it may be nec««ary to deviate upward or 
downward from fee daily dose indicated. 

The compounds of fee present invention can be administated in a wide variety of oral 
and parenteral dosage fonns. It will be obvious to feose skilled in fee art feat fee following 
dosage fom^ may comprise, as fee active component, eifeer a compound of fee invention or a 
phannaceuticaUy acceptable salt of a con?)ound of fee invention. 
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For piq}aiing pharmaceutical ci>nq>ositions from the conqpoimds of fte present 
invention, phannaceutically acceptable cairiCTS can be either solid or liquid* Solid fonn 
•preparations include powders, tablets, pills, capsules, cachets, si5>positories, and dispersible 
granules. A solid carrier can be one or more substances which may also act as diluents, 
5 flavouring agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet 
disintegrating agents, or an oicapsulating material. 

hi powders, the canier is a jBnely divided solid which is in a mixture with the finely 
divided activje conq>onent. 

Jn tablets, the active con:q)onent is mixed with the canier having the necessary binding 
1 0 capacity in suitable proportions and con[q)acted to the desire shape and size. 

The powders and tablets may contain varying percentage amounts of the active 
compound A representative amount in a powder or tablet may contain from 0.5 to about 90 
percent of the active confound; however, an artisan would know when amoxmts outside of this 
range are necessary. Suitable earners for powders and tablets are magnesium carbonate, 
15 magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,, 
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and the like. 
The term "preparation" is intended to include the formulation of the active compoimd with 
encapsulating material as carrier providing a capsule in which the active component, with or 
without carriers, is surrounded by a carrier, which is thus in association with it Similarly, 
20 cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can 
be used as sohd forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as an admixture of fatty acid 
glycerides or cocoa butter, is first melted and the active component is dispersed homogeneously 
therein, as by stirring. The molten homogenous mixture is then poured into convenient sized 
25 molds, allowed to cool, and fliereby to soHdify. 

Formulations suitable for vaginal administration may be presented as pessaries, tanq)ons, 
creams, gels, pastes, foams or sprays containing in addition to the active ingredient such carriers 
as are known in the art to be appropriate. 

Liquid form preparations include solutions, suspensions, and emulsions, for example, 
30 water or water-propylene glycol solutions. For exaii5)le, parentaal injection liquid preparations 
can be formulated as solutions in aqueous polyethyl^e glycol solution, hijectable preparations, 
for exan[5)le, sterile injectable aqueous or oleaginous suspensions may be formulated according 
to the known art using suitable dispersing or wetting agents and suspending agents. The sterile 
injectable prq)aration may also be a sterile injectable solution or suspension in a nontoxic 
35 parenterally acceptable diluent or solvent, for exan5)le, as a solution in 1,3-butanediol. Among 
the acceptable vehicles and solvents that may be employed are water. Ringer's solution, and 
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isotonic sodhim Chloride solution, fa addition, sterile, fixed oils are conventionally employed as 
a solvent or suspending mediuia For this purpose any bland fixed oil may be en^loyed 
including synlJietic mono- or diglycerides. Ja addition, fetty adds such as oleic add find use in 
the prqaration of iiy'ectables. 

The compounds according to the present invention thus be fonnulated for parenteral 
administration (e.g. by injection, for example bolus injection or contimious infijsion) and may be 
presented in unit dose form in ampoules, pre-fiDed sjiinges. small volume infusion or in multi- 
dose containers with an added preservative. n« con5x,sitions may take such forms as 
suspensions, solutions, or emulsions in oily or aqueous vehicles, and may contain fismulatoiy 
agents such as suspending, stabilizing and/or dispersing agents. Alternatively, the active 
ingredient may be in powder form, obtained by aseptic isolation of sterile soKd or by 
lyophilization fiom solution, for constitution with a suitable vehicle. e.g. sterile, pyrogen-fiee 
water, before use. 

Aqueous solutions suitable for oral use can be prepaid by dissolving the active 
componort in water and adding suitable colorants, flavoun;. stebihzing and ftickening agents, as • 
desired. 

Aqueous suspensions suitable for oral use can be made by dispersing the finely divided 
active con5K,neiit in water with viscous material, such as natural or synthetic gums, resins. 
mefliylceUuIose. sodium caiboxymethylcenulose, or ofter well known suspending agents. 

Also included are soKd form preparations v^h are intended to be converted, shortly 
before use, to Hquid form preparations for oral administration. Such liquid fonns'include 
solutions, suspensions, and emulsions. Hiese preparations may contain, in addition to the active 
component, colorants, flavors, stabilizers, buffers, artifidal and natural sweeteners, dispersants, 
thickenos, sohibilizmg agents, and flie like. 

For topical administration to the epidermis the compounds according to the invention 
may be formulated as ointinents. creams or lotions, or as a Iransdennal patch. 

Ointinents and creams m^, for example, be fonnulated with an aqueous or d]y base 
with the addition of suitable thickening and/or gelling agents. Lotions may be fomiulated with 
an aqueous or oily base and will in general also contain one or more emulsi^g agents. 
Stebihzing agents, dispersing agents, suspending agents, thickening agents, or coloring agents. 

Formulations suitable for topical adminisliation in &e moufli include lozenges 
comprising active agent in a flavored base, usually sucrose and acada or Iragacanth; pastilles 
comprising the active ingredient in an inert base such as gelatin and glycerin or sucrose and 
acada; and mouthwashes comprising the active ingredient in a suitable hquid carrier. 

Solutions or suspensions are apphed directly to the nasal cavity by conventional means, 
for example with a dropper, pipette or spray. Hie formulations may be provided in single or 
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multi-dose fonn. In the latter case of a dropper or pipette, this may be achieved by the patient 
administBring an appropriate, predetermined volume of the solution or suspensiwi. Iq the case of 
a spray, this nay be achieved for exainple by means of a metering atomizing qiray pump. 

Administration to the respiratoiy tract may also be achieved by means of an a«t)Sol 
5 formulation in which the active ingredient is provided in a pressurized pack with a suitable 
propellant. If the con:5)ounds of the Formula (I) or pharmaceutical compositions conprising 
them are administered as aerosols, for exan5)le as nasal aerosols or by inhalation, tiiis can be 
earned out, for exaniple, using a spray, a nebulizer, a -pvanp nebulizer, an inhalation apparatus, a 
metered inhaler or a dry powder inhaler. Pharmaceutical forms for administration of flie 
10 compounds of the Formula (I) as an aerosol can be prepared by processes well-known to the 
person skilled in the ait For their preparation, for example, solutions or dispersions of the 
compounds of the Formula (I) in water, water/alcohol mixtures or suitable sahne solutions can be 
employed using customary additives, for exan^le benzyl alcohol or other suitable preservatives, 
absorption enhancers for increasing the bioavailability, solubilizers, dispersants and others, and, 
15 if appropriate, customary propellants, for example include carbon dioxide, CFC's, such as,, 
dichlorodijauoromethane, trichlorofluoromefhane, or dichlorotetrafluoroethane; and the like. The 
aerosol may conveniently also contain a surfactant such as lecithin. The dose of dmg may be 
controlled by provision of a metered valve. 

In formulations intended for administration to the respiratory tract,, including intranasal 
20 formulations, the compound will generally have a small particle size for example of the order of 
10 microns or less. Such a particle size may be obtained by means known in the art, for example 
by micronization. When desired, formulations adapted to give sustained release of the active 
ingredient may be enq)loyed. 

Alternatively the active ingredients may be provided in the form of a dry powder, for 
25 example, a powder mix of the compound in a suitable powder base such as lactose, starch, starch 
derivatives such as hydroxypropyhnethyl cellulose and polyvinylpyrrolidone (PVP). 
Convenientiy the powder carrier will form a gel in the nasal cavity. The powder composition 
may be presented in unit dose form for example in capsules or cartridges of, e.g., gelatin, or 
blister packs from which flie powder may be administoed by means of an inhaler. 
30 The pharmac^tical preparations are preferably in unit dosage fonns. In such form, the 

preparation is subdivided into unit doses containing appropriate quantities of the active 
component The unit dosage form can be a packaged preparation, the package containing 
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or 
anqwules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can 
35 be the appropriate number of any of these in packaged form. 
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Tablets or capsules for oral idmimstetioa and Kquicjs for intavenous administratioii are 

preferred cong)ositions. 

Hie term "prodrug" refers K, compounds that ai« rapidly Wormed in vivo to yield the 
parent conipound of the above formulae, for example, by hydrolysis in blood. A fhoroagk 
discussion is provided in T. Higuchi and V. Stella, "Pro^ as Novel DeHvery Systems." Vol. 
14 of Ihe A.C.S. Symposium Series, and in Bioreversible Camets in Drug Design, ed. Edward B. 
Roche. American Pharmaceutical Association and Pergamon Ptess, 1987. both of which are 
hereby incorporated by reference. 

J. Combination Therapy/Prophylaxis 

While the compounds of the invention can be administered as the sole active 
pharmaceutical agent as described herein above. Ihey can also be used in combination wilJi one 
or more agent belonging to the class of drugs known as a-glucosidase kMntors, aldose 
leductese inHbitors. biguanides, HMG-CoA reductase inhibitors, squalene synthesis inhibitors, 
fibrate compounds. LDL catabolism enhancers and angiotensin conv«ting enzyme (ACE) 
15 inhibitors. 

a^lucosidase inhibitors belong fo the class of drugs which competitively inhibit 
digestive en2ymes such as a-amylase, maltase, a-dexfiinase, sucrase, ete. in the pancreas and or 
small intesting. lire reversible inhibition by a-glucosidase inhibitors retard, diminish or 
otherwise reduce blood glucose levels by delaying the digestion of starch and sugars. Some 
representative examples of a-glucosidase inhibitors include acaibose, N-(1.3-dihydroxy.2- 
propyDvaliolamine (generic name; vogUbose). miglitol. and a-glucosidase inhibilxas known in 
the art 

The class of aldose reductase inhibitors are drugs which inhiM the first-stage iBte- 
limiting enzyme in the polyol pathway that prevent or arrest diabetic con^lications. In the 
hyperglycemic slate of diabetes, the utiUzation of glucose in the polyol pathway is increased and 
&e excess sorbitol accumulated intacellulariy as a consequence acts as a tissue toxin and hence 
evokes die onset of complications such as diabetic neuropathy, retinopathy, and nephropathy. 
Examples of the aldose reductase inhibitors include toluresta^ epalrestat; 3,4^ydro-2 8- 
diisopropyl-3-thioxo.2fl--1.4^en2oxazin^tic acid; 2.7-difluorospiro(9//-fluorene-9,4'- 
nnidazoKdine).2'.5'.dione (generic name: imirestat); 3-[(4^mo-2-flurophenyl)methy]-7- 
cUoro-3.4^ydro-2.4^oxo-l(2^0KIuinazoline acetic add (generic name: zenarestat); 6-fluoro- 
2.3Klihydro-2^5'-^oxo^[4fl:i-ben2opyran-4,4'.imidazohdine>2^boxami^ (SNK-860)- 
zopobestat sorbinil; and l-[(34«omo-2-benzofi«anyl)sulfonyl].2.4.imida2»^ (M^ 
16209), and aldose reductase inhibitors known in flie art 
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Hie biguanides are a class of drugs that stimulate anaerobic glycolysis^ increase the 
sensitivity to insulin in the peripheral tissues, inhibit glucose absorption fiom the intestine, 
suppress of hqwtic gluconeogenesis, and inhibit fetty acid oxidation. Examples of biguanides 
include phenformin, metfonnin, buformin, znd biguanides known in the art 
S Statin conq)Ounds belong to a class of drugs that lower blood cholesterol levels by 

inhibiting hydroxymethylglutalyl CoA (HMG-<}oA) reductase. HMG-CoA reductase is the rate- 
limiting enzyme in cholesterol biosynthesis. A statin that inhibits this reductase lowers serum 
LDL concentrations by upregulating the activity of LDL receptors and responsible for clearing 
LDL from the blood. Examples of the statin confounds include rosuvastatin, pravastatin and its 

10 sodium salt, simvastatin, lovastatin, atorvastatin, fluvastatin, cerivastatin, and HMG-CoA 
reductase inhibitors known in the art 

Squalene synthesis inhibitors belong to a class of drugs that lower blood cholesterol- 
levels by inhibiting synthesis of squalene. Exan:5)les of the squalene synthesis inhibitors include 
(S)-a-[Bis[2,2-dimethyl-l-oxopropoxy)methoxy] phosphinyl]-3-phenoxybenzenebutanesulfonic 

15 acid, mono potassium salt (BMS-188494) and squalene synthesis inhibitors known in the art. 

Fibrate con:QX)unds belong to a class of drugs that lower blood cholesterol levels by 
inhibiting synthesis and secretion of triglycerides in the Uver and activating a lipoprotein Upase. 
Fibrates have been known to activate peroxisome proliferators-activated receptors and induce 
hpoprotein lipase expression. Examples of fibrate compounds include bezafibrate, beclobrate, 

20 binifibrate, ciplofibrate, clinofibrate, clofibrate, clofibric acid, etofibrate, fenofihrate, gemiBbrozil, 
nicofibrate, pirifibrate, ronifibrate, simfibrate, theofibrate, and fibrates known in the art. 

LDL (low-density lipoprotein) cataboUsm enhancers belong to a class of drugs that 
lower blood cholesterol levels by increasing the number of LDL Qow-density hpoprotein) 
receptors, examples include LDL catabolism enhancers known in the art. 

25 Angiotensin converting enzyme (ACE) inhibitors belong to the class of drugs that 

partially lower blood glucose levels as well as lowering blood pressure by inhibiting angiotensin 
converting en2ymes. Exan5)les of the angiotensin converting enzyme inhibitors include 
captopril, aialapril, alacepril, delapril; ramipril, hsinopril, imidapril, benazepril, ceronapril, 
cilazapril, enalaprilat, fosincpril, moveltopril, perindopril, quinapril, spirapril, temocapril, 

30 trandolapril, and angiotensin converting enzyme inhibitors known in the art 

Insulin secretion enhancers belong to the class of drugs having the property to promote 
secretion of insulin from pancreatic P cells. Examples of the insulin secretion enhancers include 
^ sulfonylureas (SU). The sulfonylureas (SU) are drugs which promote secretion of insulin from 
pancreatic p cells by transmitting signals of insulin secretion via SU receptors in the cell 

35 membranes. Exairq)les of the sulfonylureas include tolbutamide; chlorpropamide; tolazamide; 
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acetohexanride; 4^Mor<>-N-[(l^yrolidinylammo) carboayI]-ben2«nesulf«ianiide (generic name: 
glycopyramide) or its amnronium salt; gjibenclainide (glyburide); ^clazdde; l-butyl-S- 
metanilylurea; caibutanride; glibonurid<^ glqrfzide; gKquidone; glisoxepid; glybuflriazole; 
gltale; glyhexamide; glymidine; glypinamide; phenbutanride; tolcyclaimde, glimepMde. and 
other insulin secretion enhancers knoTvn in the art. Other insulin secretion enhancers include N- 
[t4Kl-niethyIethyl)cyclohexyl)carbonyl]-D-phenylalanine (Nate^de); calcium (2S>2-ben2yl- 
3-(cis-hexahydro-2-isoindolinylcail)onyl)propionate dil^rdrate (Miti#tiide, KAD-1229); and 
other insuhn secretion enhancers known in the art 

Thiazolidinediones belong to the class of drugs more conmoningly known as TZDs. 
Examples of thiazohdinediones include rosightazone. pioghtazone. and UriazoHdinediones 
known in the art 

Some embodiments of the invention include, a phammceutical composition comprising a 
compound of Formula (1) or a phannaceutically acceptable salt thereof in combination with at 
least one member selected fiom the group consisting of an a-glucosidase inhibitor, an aldose 
reductase inhibitor, a biguanide, a HMG-CoA reductase inhibitor, a squalene synthesis inhibitor, . 
a fibrate compound, a LDL cataboKsm enhancer and an angiotensin converting enzyme inhibitor 
In another embodiment; the phannaceutical composition is a compound of Formula (D or a 
phannaceutically acceptable salt thereof in combination with a HMG-CoA reductase inhibitor 
m still another embodiment, the HMG<bA reductase inhibitor is selected from the group 
consisting of pravastatin, simvastatin, lovastatin, atorvasfatin, fluvastatin and Hpitor. 

hi accordance with flie present invention, the combination can be used by mixing the 
respective active components either aU together or independently with a physiologically 
acceptable earner, excipient, binder, diluent, etc., as described herein above, and administering 

the mfarture or mixh^ either orally or non-oially as a pham^cal composition. When a 
compound or a mixture of compounds of Formula (1) are administered as a combination ther^ 
or prophylaxis with another active compound the feerapeutic agents can be formulated as a 
separate pharmaceutical compositions given at the same time or at different times, or the 
therapeutic agoits can be given as a single composition. 
K. Other Utility 

Although a preferred use of the non-endogenous versions of the GPCRs disclosed herein 
inay be for the direct identification of candidate compounds as inverse agonists or agonists 
(preferably for use as pharmaceutical agents), other uses of fcese versions of GPCRs exist For 
example, in vitro and i,t vivo systems incorporating GPCRs can be utiHzed to further elucidate 
and understand the roles these receptors play in the human condition, both normal and diseased 
as well as under^ding the role of constitutive activation as it applies to understanding the 
signaUng cascade. lii«>me embodiments it is preferred that the endogenous receptors be "orphan 
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recq)tors", i.e., the endogenous ligand for the receptor has not hoesn identified. In some 
embodiments, therefore, the modified, non-endogenous GPCRs can be used to understand the 
role of ^dogenous receptors in the human body befijre the endogenous Hgand has been 
identified Sudi receptors can be used to fiirfha- elucidate known receptors and the pathways 
5 through which they transduce a signal. The present methods may also be usefid in developing 
treatment regimens for diseases and disorders associated with the tissues in which the receptors 
are localized. Exanqjles of such diseases and disorders and tissues in which the receptors are 
localized are set forth ^/7ra and zn^a. 

Agents that modulate (i.e, increase, decrease, or block) nicotinic acid receptor 

10 functionality may be identified by contacting a candidate compound with a nicotinic acid 
receptor and determining the effect of the candidate compound on nicotinic acid receptor 
fimctionality. The selectivity of a compound that modulates the functionality of the nicotinic 
acid receptor can be evaluated by comparing its eflFects on the nicotinic acid receptor to its effects 
on other receptors. Following identification of compounds that modulate nicotinic acid receptor 

15 fimctionality, such candidate compounds may be further tested in other assays including, but not 
limited to, in vivo models, in order to confirm or quantitate their activity. Modulators of nicotinic 
acid receptor fiinctionahty will be therapeutically useful in treatment of diseases and 
physiological conditions in which normal or aberrant nicotinic acid receptor fimctionahty is 
involved, 

20 Other uses of the disclosed receptors and methods will become apparent to those in the 

art based upon, inter alia, a review of this patent document. 

EXAMPLES 

The following Exan:5)les are iMrovided for illustrative purposes and not as a means of 
25 Umitation. One of ordinary skill in the art would be able to design equivalent assays and methods 
based on the disclosure herein, all of which form part of the present inv^tion. 
Example 1 

Synthesis of (5-Hydroxy-l-methyW-propyl-lH-pyrazol-4-yl)-pyridin-3-yl-^ 
also refenied to as Compound 1 hereiiL 



30 




Nicotinyl chloride (3.0 g, 17.16 mmol) was dissolved in dioxan (10 mL) at room 
temperature and 2-Methyl-5-propyl-2,4-dihydro-pyrazol-3-one (2g, 14.3 mmol) and Calcium 
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hydroxide (4eq) added. The nrixtit^ ^ heated at 90»C with stirring, for 2h. Ihe reaction 
n^e was concentrated aad taken up in DMSO and purged by pre^ 
gmdrent of CS'/o TFA in acetonitrile into 0.5«/oTFA in wate) to provide the trifluoroacetate salt 
of the tttle compound as a colorless solid fo^o^ving freeze drying of Ihe product containing 
fractions, (hplc-ms. 5 nrinute gradient of 0.5% TFA in aoetonifiile into 0.5%TFA in water 
product eluting at ~2. Inun, (M+H)^=246. 'H Ninr 8 0.6 (3H, t, J=7.5Hz), 1 22 (2H. m), 2 04 (21^' 
m) 3.10 (3H, s). 7.38 (IH, m). 7.78 (IH^m), 8.57 (2H, m) ppm). 
Example 2 

Synthesis of Nicotinic acid2-methyl-5-propyl-2H-pyrazol-3-yl ester. 




Nicotinyl chloride (3.0g. 17.16 namol) was dissolved in dioxan (10 mL) at room 
tempemtur. and 2-Me1hyl-5-propyl-2,4^ydro-pj^l.3.„,e (2g. 14.3 mmol) and Caldum- 
hydroxide (4eq) added. The mixture was stirred at r.t for 30 min. TTie soUds were removed by 
filtration and the dioxan removed by evaporation. Hie resultant i^due was purified by flash 
chromatography (eluant 1/2 v/v EtOAo/hexane) to provide the title compound as a colorless 
sohd. (hplc-ms. 5 minute gradient of O.50/0 TFA in acetonitrile into 0.5%TFA in water, product 
eluting at ~3.85min. (M-l-H)^=246. 'H Nmr 6 0.9 (3H, t. J=7.5Hz), 1.6 (2H. m), 2.41 (2H, m) 
3.62 (3H. s), 6.03 (lH.s) 7.62 (IH, m), 8.42 (IH. m). 8.88 (IH. m) 9.13 (lH,s) ppm). 
ExamqpieS 

A. FuB Length Qoning 

hRTJP25 (Seq. Id. Nos. 1 & 2) 

The disclosed human hRUKS was identified based upon the use of the GenBank 
database information. While searching the database, a cDNA clone with Acces^on Number 
AC026331 was identified as a human genomic sequence from chromosome 12. ITie full 
length I1RUP25 was cloned by PGR using primers: 

5'-GCrGGAGCATrCACrAGGCGAG-3' (SEQ.IDm:3; s^, 5'of initiation codon), 
5'-AGAlXXTCGTIUnwrGACAATG.3' (SEQJDm:4; antisense. 3' of stop codon) 
andhuman genomic DNA(Promega)as template. Advantage cDNA polymerase mbc(aontech) 
was used for the amplification wifli 50/0 DMSO by the following cycle with step 2 to 4 r^ted 
35 tmies: 94»C for 1 minute; 94«t for 15 seconds; 56»C for 20 seconds 72'C for 1 minute 30 
secOTids and 72°C for 5 minutes. 
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A l.Zkb PGR fiagment wak isolated from a 1% agarose gel and cloned into flie pC3UI- 
TOPO vector (Invitrogen) and con5)letely sequenced using the ABI Big Dye Terminator Kit 
(P JE. Biosystems). See, SEQ JDJ^O.: 1 f<x nucleic add sequence and SEQ JD.N0.:2 for deduced 
amino acid sequence. 
5 B. Endogenous Mouse and Rat Gpcrs 

1. Identification of Mouse and Rat GPCRs 
The m6\ise and rat orfhologs of hRlJP25 have been identified and are disclosed 
below as determined from genomic sequence (see TABLE B). 



TABLEB 



Disclosed 


Accession 


Complete 


Open Reading 


Nucleic 


Amino 


Moose (m) 


Number 


DNA Sequence 


Frame 


Acid 


Acid 


and Rat (r) 


Identified 


(Base Pairs) 


(Base Pairs) 


SEQJD. 


SEQJD. 


GPCRs 








NO. 


NO. 


mRU25 


AJ300199 




l,083bp 


5 


6 


rRUP2S 


None 




U086bp 


7 


8 



2. Full Length Cloning 

a. mRXIP25(Seq.Id.Nos.5&6) 

In order to clone the open reading frame encoding flie mouse RUP25 recq)tor we 
applied a PGR based cloning strategy. Primers were designed and synthesized based on the start 

15 and stop codon sequence of the mouse PUMA-g sequence, published on Genbank, and used on 
moxise genomic DNA (Promega). The PGR primers ware as follows: 
5'- ATGAGCAAGTCAGACCATTTTCTAGTGATA -3' (SEQ. ID. NO,:9; sense) 
5'-TTATCTGGCITCCACATCTCGTTAA-3' (SEQ. ID. NO.:10; antisense) 
Advantage. cDNA polymerase mix (Clontech) was used for the an5)lification with 5% DMSO 

20 by the following cycle with step 2 to 4 repeated 35 tunes: 94**C for 1 minute; 94°C for 15 
seconds; 56**C for 20 seconds 72°C for 1 minute 30 seconds and 72**C for 5 minutes. 

A L2kb PGR fragment was isolated from a 1% agarose gel and cloned into the 
pCRU-TOPO vector (Invitrogen) and completely sequenced using the ABI Big Dye 
Terminator Kit (P.E. Biosystems). See, SEQ.ID.N0.:1 for nucleic acid sequence and 

25 SEQ.ID.N0.:2 for deduced amino acid sequence. 

b. rRl]P25 (Seq. Id. Nos. 7 & 8) 

The rat RUP25 receptor was cloned in an analogous feshion, however this was done 
assuming the sequence would be similar to the mouse sequence because there is no previously 
published rat sequence. Again, we applied a PGR based cloning strategy. Primers were 
30 designed and synthesized based on the start and stop codon sequence of the mouse PUMA-g 
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sequence. pubUshed on Genbank. ^d used on rat genomic DNA (Promega). Tb. PGR 

primers were as follows: 

5'- ATGAGCAAGTCAGACCATTITCTAGTXJATA -3' (SEQ. ID. N0.:11. sense) 
5' -TrATCTGGCITCCACATCTCGTrAA-3' (SEQ. ID. N0.:12; antiserise) 
5 aoned Pfu polymerase was used for the amplification by the following cycle wilh step 2 to 4 
^eated 35 times: 94»C for 1 minute; 94«C far.30sec, SS^C for Imin; 720C for 2min; and a 
final extension at 72''C for 10 minutes. 

A 1.2kb PGR firagment was isolated fiom a 1% agarose gel and cloned into the 
PCRH-TOPO vector (Invitrogen) and 12 clones were completely sequenced using the ABI 
lU Big Dye Terminator Kit (PJB. Biosystems). 
Example 4 

PREPARAlTONOFNON-El«>OGENOUS,CONSTmmVELYACTlVATEDGPCRS 

mose skUled in the art are credited with the ability to select techniques for mutation 
of a nucleic acid sequence. Presented below are approaches utilized to create non- 
endogenous versions of sev.^ of the human GPCRs disclosed above. Il.e mutations 

disclosed below arebasedupon an algorithmic approach whereby the 16- amino acid ao^^ 
m the IC3 region of the GPCR) from a conserved proline (or an endogenous, conservative 
substitution therefore) residue Oocated in the^lM6 region of the GPCR. near the TM6/IC3 
ml^fece) is mutated, preferably to an alanine, histimine. arginine or ly^ amino acid 
residue, most preferably to a lysine amino acid residue. 
Transfomer Site-Directed ™Mutagenesis 

Preparation of non-endogenous human GPCRs may be accomphshed on human GPCRs 
«smg,i>tfe../za,TransfonnerSite.Dir«cted™MulagenesisKit(aon^^^ 
manufacturerinsbuctions. Two mutagenesis primers axe utilized, most preferably a lysine 
mutagenesis ohgonucleotide that creates the lysinemutation,andaselectionmark^ 

ohgonucleotide. Aspecificexampleofaconstituteively activated GPCR is hRUP25 and is 

obtained by a mutation of 1230K. 

£xample 5 

Receptor Expjression 

Although a variety of ceUs are available to the art for the e^sion of proteins it is 
most preferred that mammalian cells be utilized. TT. primary reason for this is yre^o^t^ 
upon practicalities. i.e., utilization of, eg., yeast cells for the expression of a GPCR. ^e 
possible, introduces into the protocol a non-mammalian cell which may not (indeed, in the 
case of yeast, does not) include the receptor-coupling, genetic-mechanism and secretary 
pathways that have evolved for mammalian syst^ _ a^, ^ 
-mmalian cells, while of potential use. .e not as pref«red as that obtained fiom 
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manmialian cells. Of the mammalian cells, COS-7, 293 and 293T cells are particularly 
preferred, although the specific mammalian cell utilized can be predicated upon the particular 
needs of the artisan. 

a. Transient Transfection 

5 On day one, 6xl0V 10 cm dish of 293 cells weU were plated out On day two, two 

reaction tubes were prepared (the proportions to follow for each tube are per plate): tube A was 
prepared by mixing 4|ig DNA (eg., pCMV vector; pCMV vector with receptor cDNA, etc) in 
0.5 ml serum firee DMEM (Gibco BRL); tube B was prepared by mixing 24|j1 lipofectamine 
(Gibco BRL) in 0.5ml serum free DMEM. Tubes A and B were admixed by inversions (several 

10 times), followed by incubation at room ten5>erature for 30-45min. The admixture is referred to 
as the 'transfection mixture". Plated 293 cells were washed with IXPBS, followed by addition 
of 5 ml serum free DMEM. 1 ml of the transfection mixture were added to the cells, followed by 
incubation for 4hrs at 37''Cy5% COz, The transfection mixture was removed by aspiration, 
followed by the addition of 10ml of DMEM/10% Fetal Bovine Serum. Cells were incubated at 

1 5 37°C/5% CO2. A&er 48hr incubation, cells were harvested and utilized for analysis. 

b. Stable Cell Lines: Gs Fusion Protein 

Approximately 12x10^ 293 cells are plated on a 15cm tissue culture plate. Grown in 
DME High Glucose Medium containing ten percent fetal bovine serum and one percent sodium 
pyruvate, L-glutamine, and anti-biotics. Twenty-four hours following plating of 293 cells (or to 

20 -80% confluency), the cells are transfected using 12ng of DNA. The 12|ig of DNA is combined 
with eOjLd of lipofectamine and 2mL of DME High Glucose Medium without serum. The 
medium is aspirated from the plates and the cells are washed once with medium without serum. 
The DNA, lipofectamine, and medium mixture are added to the plate along with lOmL of 
medium without serum. Following incubation at 37 degrees Celsius for four to five hours, the 

25 medium is aspirated and 25ml of medium containing serum is added. Twenty-four hours 
following transfection, the medium is aspirated again, and fresh mediimi with serum is added. 
Forty-ei^t hours following transfection, the medium is aspirated and medium with serum is 
added containing geneticin (G418 drug) at a final concentration of 500fxg/mL. The transfected 
cells now undergo selection for positively transfected cells containing the G418 resistant gene. 

30 The medium is replaced every foiar to five days as selection occurs. During selection, cells are 
grown to create stable pools, or split for stable clonal selection. 
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Example 6 

ASSAYS FORDETERMmATON OF CONSIITDTIVEACTIVITYOFNON-E^ 
GPCRs 

A variety of approaches are available for assessment of constitutive activity of tbe non- 
endogenous human GPCRs. ThefoUo^gareilhistrativejlhoseoforfinaiyddllintheartaie 
credited .vilh the ability to determine those techniques that a« preferentiaHy beneficial for the 
needs of the artisan. 

1. Membrane Binding Assays: I^SJGTPyS Assay 

When a G protein-coupled receptor is in its active state, eifter as a result of ligand 
binding or constitutive activation, the receptor couples to a G protein and stimulates the release 
of GDP and subsequent binding of GIP to the G protein. The alpha subunit of the G protein- 
receptor complex acts as a GTPase and slowly hydrolyzes the GTP to GDP, at which point the 
receptor normally is deactivated. Constitutivdy activated receptors continue to exchange GDP 
for GTP. Ihe non-hydrolyzable GTP analog, fSJOIPyS, can be utilized to demonsliate 
15 edianced binding of fSJGTPyS to membranes expiessing constitutivdy activated receptors: ... 
The advantage of using ^ S]GTPyS binding to measure constitiitive activation is that (a) it is 
gsierically appUcable to aU G protein-coupled receptors; (b) it is proximal at the membrane 
sar&cc making it less Ukely to pick^ip molecules which affect the intiBcellular cascade. 

The assay utihzes the ability of G protein coupled receptors to stimulate rS]GTP/S 
binding to membranes expressing the relevant receptors. TTie assay can, therefore, be used in the 
direct identification method to screen candidate compounds to known, orphan and constitutivety 
activated G protein-coupled receptors. The assay is generic and has apphcation to drug discovery 
at all G protein-coupled receptors. 

The rS]GTPyS assay was incubated in 20 mM HEPES and between 1 and about 20mM 
Mga, (this amount can be adjusted for optimization of results, although 20mM is preferred) pH 
7.4, binding buffo with between about 0.3 and about 1.2 nM [^^S]GTPyS (this amount can be 
adjusted for optimization of results, although 1.2 is preferred ) and 12.5 to 75 membi^ne 
protein (e.g. 293 cells expressing the Gs Fusion Protdn; this amount can be adjusted for 
optimization) and 10 pM GDP (this amount can be changed for optimization) for 1 hour. 
Wheatgerm agglutinin beads (25 ^ Amersham) were then added and the mixture incubated for 
another 30 minutes at room temperature. The tubes were then centrifiiged at 1500 x g for 5 
minutes at room temperahire and then counted in a scintillation counter. 
2. Adrayl}i Cyclase 
A Flash Plate™ Adenylyl Cyclase kit .(New England Nuclear Cat No. SMP004A) 
designedforcell-basedassayscanbemodifiedforusewiflicrudeplasmamembranes.TheFlash 
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Plate wells can contain a scintQlant coating which also contains a specific antibody recognizing 
cAMP. The cAMP generated in the wells can be quantitated by a direct competition for binding 
of radioactive cAMP tracer to the cAMP antibocfy. ITie following serves as a brief protocol for 
the measurement of changes in cAMP levels in whole cells that express the receptc»^. 
5 Transfected cells were harvested approximately twaity four hours after transient 

transfection. Media is carefiilly aspirated off and discarded. IQml of PBS is gently added to 
each dish of cells followed by careful aspiration. 1ml of Sigma cell dissociation buffer and 3ml 
of PBS are added to each plate. Cells were pipetted off the plate and the cell suspension was 
collected into a 50ml conical centrifuge tube. Cells were then centrifuged at room ten5)eraturc at 

10 1,100 rpm for 5 min. The cell pellet was carefully re-suspended into an appropriate volume of 
PBS (about 3ml/plate). The cells were then counted using a hemocytometer and additional PBS 
was added to give the appropriate number of cells (with a final volume of about 50 ^l/well). 

cAMP standards and Detection Buffer [comprising 1 \iCi of tracer ^^I-cAMP (50 ^1) to 
1 1 ml Detection Buffer] was prepared and maintained in accordance with the manufacturer's 

15 instructions. Assay Buffer was prepared fresh /or screening and contained 50\il of Stimulation 
Buffer, 3ul of test conopound (12|jM final assay concentration) and 50|il cells, Assay Buffer was 
stored on ice until utilized. The assay was initiated by addition of 50pl of cAMP standards to 
appropriate wells followed by addition of 50ul of PBSA to wells H-11 and H12. 50^1 of 
Stimulation Buffer was added to all wells. DMSO (or selected candidate conq)ounds) was added 

20 to appropriate wells using a pin tool capable of dispensing 3fxl of compound solution, with a final 
assay concentration of 12pM test compound and lOOjil total assay volume. The cells were then 
added to the wells and incubated for 60 min at room tenq)erature. 100^1 of Detection Mix 
containing tracer cAMP was then added to the wells. Plates were then incubated additional 2 
hours followed by counting in a Wallac MicroBeta scintillation counter. Values of cAMP/well 

25 were then extrapolated from a standard cAMP curve which was contained within each assay 
plate. 

3. Cell-Based cAMP for Gi Coupled Target GPCRs 
TSHR is a Gs coupled GPCR that causes the accumulation of cAMP upon activation. 
TSHR will be constitutively activated by mutating amino acid residue 623 (ie., changing an 
30 alanine residue to an isoleucine residue). A Gi coupled receptor is expected to inhibit adenylyl 
cyclase, and, therefore, decrease the level of cAMP production, which can make assessment of 
cAMP levels challenging. An effective technique for measuring the decrease in production of 
cAMP as an indication of constitutive activation of a Gi coupled receptor can be accompHshed 
by co-transfecting, most preferably, non-endogenous, constitutively activated TSHR (TSHR- 
35 A623I) (or an endogenous, constitotively active Gs coi5)led receptor) as a "signal enhancer" with 
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aGilinkedtagetGPCRtoeslablishabaselinelevelofcAMP. Upon creating a non-endogenous 
version of the Gi coupled receptor. Ibis non-endogenous version of liie target GPCR is then co- 
Wected with the signal erihancer, and it is IMS material to can be used We 
wm utilize such approach to effectively generate a signal when a cAMP assay is used; this 
approach is preferably used in the direct idoitification of candidate compounds against Gi 
coiq,led receptors. It is noted IhatforaGi coupled GPCR, when this approach is used, an inverse 

agonist of the target GPCR wiU increase the cAMP signal and an agonist will decrease the CAMP 
signal. 

On day one, 2X10^293 ceUs/weU will be plated out On day two, two reaction tubes will 
be prepared (the proportions to foUow for each tube are per plate): tube A wiD be prepared by 
mixing Z^g DNA of each receptor Iransfected into the mammaUan ceDs, for a total of 4ng DNA 
(e.g., pCMV vector; pCMV vector with mutated THSR (TSHR-A623I); TSHR-A623I and 
GPCR, etc.) in 1.2ml serum free DMEM (frvine Scientific, Irvine, CA); tube B will be prepared 
by mixing IZOpl lipofectamine (Gibco BRL) in 1 .2ml senmi free DMEM. Tubes A and B wiD 
then be admixed by inversions (several times), followed by incubation at room ten^jer^ture for 
3(M5niia The admixture is refenred to as the "teansfection mixture". Plated 293 ceDs will be 
washed with IXPBS, followed by addition of 10ml semm free DMEM. 2.4ml of the transfection 
mixture will then be added to the cells, foUowed by incubation for 4hrs at 37°C/5% COj. The 
transfection mixture will then be removed by aspiration, followed by the addition of 25ml of 
■ DMEM/10% Fetal Bovine Serum. Cells wiU then be incubated at 37°C/5% CO^. After 24hr 
incubation, ceUs will then be harvested and utilized for analysis. 

A Flash Plate™ Adenylyl Cyclase kit (New England Nuclear, Cat No. SMP004A) is 
designed for ceH-based assays, however, can be modified for use with crude plasma membranes 
depending on the need of the skifled artisaa The Flash Plate wells will contain a scintillant 
coatingwhichalsoconteinsaspecificantibodyrecognizingcAMP. Tlie cAMP generated in the 
wells can be quantitated by a direct competition for binding of radioactive cAMP tiacer to the 

cAMPantibody. The following serves as a brief protocol for the measurement of changes in 
cAMP levels in vi*ole cells fliat express flie receptois. 

Transfected ceUs will be harvested ^ximately twenty four hours after transient 
teansfection. Media wifl be carefiiUy aspirated off and discarded. 10ml of PBS will be gently 
added to each dish of cells followed by carefid aspiration. 1ml of Sigma ceD dissociation buffer 
and 3ml of PBS will be added to each plate. Cells wiU be pipetted off the plate and the cefl 
suspensionwiUbeconectedintoaSOmlconicalcenliifugetube. CteDs will then be centri&ged at 
roomtemperatoreatUOOipmforSmia Tlie cell pellet wiU be care&lly re^uspended into an 
appropriate volume of PBS (about 3ml^late). The cells will then be counted using a 
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hemocytometer and additional PBS is added to give the appropriate number of cells (with a final 
volume of about SO^dAvell). 

cAMP staiKiards and Detection Buffer [comprising 1 \iG of tracer ^^-cAMP (50 pA) to 
1 1 ml Detection Buffer] will be prq)ai6d and maintained in accordance with the nianu&ctur^'s 
5 instructions. Assay Buffer should be prq>ared fiesh for screening and contained SOjil of 
Stimulation Buffer, 3^1 of test compound (12nM final assay conc^tration) and 50^1 cells. Assay 
Buffer can be stored on ice imtil utilized. The assay can be initiated by addition of 50[il of 
cAMP standards to appropriate wells followed by addition of 50^1 of PBSA to wells H-1 1 and 
HI 2. Fifty \il of Stimulation Buffer will be added to all wells. Selected conqjounds (e.g., TSH) 

10 will be added to appropriate wells using a pin tool capable of dispensing 3^1 of conqjoimd 
solution, with a final assay concentration of 12|iM test compoimd and lOOpl total assay volume. 
The cells will then be added to the wells and incubated for 60 min at room temperature. 1 00^1 of 
Detection Mix containing tracer cAMP will then be added to the wells. Plates were then 
incubated additional 2 hours followed by counting in a Wallac MicroBeta scintillation counter. 

1 5 Values of cAMP/well will then be extrapolated fiom a standard cAMP curve which is contained- 
within each assay plate. 
Example 7 

Tissue Distribution of the disclosed human GPCRs 

A. RT-PCR 

20 RT-PCR was applied to confirm the expression and to determine the tissue 

distribution of several novel human GPCRs. Oligonucleotides utilized were GPCR-specific 
and the human multiple tissue cDNA panels (MTC, Clontech) as templates. Taq DNA 
polymerase (Stratagene) were utilized for the amplification in a 40|il reaction according to the 
manufacturer's instructions. 20iil of the reaction will be loaded on a 1.5% agarose gel to 

25 analyze the RT-PCR products. Table C below lists the receptors, the cycle conditions and the 
primers utilized. 



TABLE C 



Receptor 
Identifier 


Cyde 
Conditions 
Min('),Sec(«) 
Cydes2-4 
repeated 30 
times 


5' Primer 
(SEQJDJfO.) 


3' Primer 
(SEQJDJfO.) 


DNA 
Fragment 


Tissue 
Expression 


liRIJP25 


96° for 2' 

96»for30" 

55°Cforl' 


CTGATGGA 
CAACTATG 
TGAGGCGT 
TGG(13) 


GCTGAAGC 
TGCTGCACA 
AATTTGCAC 
C(14) 


297bp 


Adipocyte, 

spleen, 
leukocyte, 
kidney, lung. 
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Receptor 
Identifier 


Cycle 
Conditions 
MinO,Secn 
Cycles 2-4 
repeated 30 
times 


5' Primer 
(SEQJD.NO.) 


3' Primer 
(SEQJD.Na) 


DNA 
Fragment 


Tissue 
Expression 




' 72^ for 2' 
72^ for 10' 








testis 



10 



15 



20 



25 



5 and disorders related to receptors located in fliese tissues or regions include, but 
are not limited to, canJiac disorders and diseases (e.g. thrombosis, myocardial infection; 
aflierosclerosis; cardiomyopathies); kidney disease/disorders (e.g.. renal failure; renal tubular 
acidosis; renal glycosuria; nephrogenic type 2 diabetes insipidus; cystinuiia; polycystic kidney 
disease); eosmophilia; leukocytosis; leukopenia; ovarian cancer; sexual dysfunction; polycystic 
ovarian syndrome; pancreatitis and pancreatic cancen imfable bowel syndrome; colon cancer, 
Crohn's disease; ulcerative coUtis; diverticulitis; Chronic Obstructive Pulmonary Diseasi 
(COPD); Cystic Fibrosis; pneumonia; puhnonaiy hypertension; tuberculosis and lung cancer, 
Parkinson's disease; movement disorders and ataxias; learning and memory disorders; eating 
disorders (e.g., anorexia; bulimia, etc.); obesitj^ cancers; thymoma; myasthenia gravis; 
circulatory disorders; prostate cancer; prostatitis; kidney disease/disorders(e.g., renal feilur^' 
renal tubular acidosis; renal glycosuria; nephrogenic type 2 diabetes insipidus; cystinuria;' 
polycystic kidney disease); sensorimotor processing and arousal disonler^ obse5sive<jompulsivB 
disorders; testicular cancer, priapism; prostatitis; hernia; endocrine disorders; sexual dysfunction; 
aUergies; depression; psychotic disorders; migraine; reflux; schiaqjhrema; ulcers; bitmchospasm,' 
epilepsy; prostatic hypertrophy; anxietjr, rhinitis; angina; and glaucoma. Accordingly, the 
methods of the present invention may also be useful in fte diagnosis and/or treatment of ftese 
and other diseases and disorxiers. 

B. AFFYMETRKGENECmP® TECHNOLOGY 

Amino acid sequences were submitted to Affymetrix for the designing and 
manufacturing of microamy containing ohgonucleotides to monitor the expression levels of G 
protein-coupled receptors (GPCRs) using their GeneChip® Technology. Also present on the 
microaccray were probes for characterized human brain tissues from Harvard Brain Band or 
obtained from commercially available sources. RNA samples were amphfied, labeled, 
hybridizedio the microarray, and data analyzed according to manufecturer's instructions. 

Adqwse tissues were monitored for the level of gene expression of each of the GPCRs 
lepresentedonthemicroaiiay. GPCRs were determined to be expressed if the expression index 
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was greater than 100 (based vpon and according to ipanu£u;turer's instructions). The data was 
analyzed and had indicated &at classification of GPCRs with an e;qxression index greater than 
100 was reasonable because a number of known GPCRs had previously been reported to be 
expressed in neuronal tissues with an e?q>ression index greater than 100. 
5 Using the GeneChip, we discovered hRUP25 to have hi^ levels of expression in 

adipocytes suggesting that, for example, that hRTJKS may play a role in lipolysis (see, 
Goodman & Oilman's, The Pharmacological Basis of Therapeutics, 9^ Edition, page 235 (1996). 
See Figure 1. Figure 1 is a plot representing the expression level of IiRT)P25 in various tissues. 
Based upon this data, hRIIP25 is highly expressed by primary adipocytes. 
1 0 This patent document discloses the identification of nicotinic acid as a ligand and agonist 

of human, mouse and rat RUP2S. &e, Exanq)les infra. 
Example 8 

Protocol: Direct Identification of Inverse Agonists and Agonists 

A. [^'S]GTPyS Assay 

15 . Although we have utilized endogenous, constitutively active GPCRs for the direct 

identification of candidate compounds as, e.g., inverse agonists, for reasons that are not 
altogether understood, intra-assay variation can become exacerbated In some embodiments, a 
GPCR Fusion Protein, as disclosed above, is also utilized with a non-endogenous, constitutively 
activated GPCR. When such a protein is used, intra-assay variation appears to be substantially 

20 stabilized, whereby an effective signal-to-noise ratio is obtained This has tiie beneficial result of 
allowing for a more robust identification of candidate compounds. Thus, in some embodiments 
it is preferred that for direct identification, a GPCR Fusion Protein be used and that when 
utilized, the following assay protocols be utilized. 

1. Membrane Preparation 

25 In some embodiments membranes comprising the constitutively active orphan 

GPCR/Fusion Protein of interest and for use in the direct identification of candidate compounds 
as inverse agonists or agonists are preferably prepared as follows: 

a. Materials 

"Membrane Scrape Buffer" is coiiq)rised of 2{hnM HEPES and lOmM EDTA, pH 
30 7.4; 'Membrane Wash BuflFer" is con^jrised of 20 mM HEPES and 0.1 mM EDTA, pH 7.4; 
"Binding Buffer" is comprised of 20mM HEPES, 100 mM NaCl, and 10 mM MgCk, pH 7.4 

b. Procedure 

All materials will be kept on ice throughout the procedure. Firstly, the media will be 
aspirated fiiom a confluent monolayer of cells, followed by rinse with 10ml cold PBS, followed 
35 by aspiration. Thereafter, 5ml of Membrane Scrape BuflFer will be added to scrape cells; this will 
be followed by transfer of cellular extract into 5Qml centrifuge tubes (centrifiiged at 20,000 rpm 
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fQrl7immitBsat4»C). Thereafter. Ihe s.q,enmtaiit vnll be aspirated and 
resuspended in 30ml Membrane Wash Buffer Mo^ved by cenbifuge at 20;000 rpm for 17 
minutes at 4»C. supemalant ^ then be aspirated and the peDet resuspended in Binding 
BuffiT. His will then be homogenized using a Brinkman Polytnm™ homogenizer (15-20 

second bursts until Ihe all material is in suspension). This is referred to herein as TWfembrane 
Protein". 



2. 

FoUowing Ihe homogenization. protein concentration of the membranes wiU be 
determined using the Bradford Protein Assay (protein can be diluted to about 1.5mg/ml. 
aliquoted and frozen (-80»CD for later use; when frozen, protocol for use will be as foUows: oJ 
the day of the assay, frozen Membrane Protein is thawed at room temperature. foUowed by 
vortex and then homogenized with a Polytion at about 12 x 1.000 ipm for about 5-10 seconds; 
it was noted that for multiple preparations, the homogenizor should be thoroughly cleaned 
between homogenization of different preparations). 

a. Materials 

Binding Buffer (as per above); Bradford Dye Reagent; Bradford Protein Standard will 
be utilized, following manufacturer instructions (Biorad. cat no. 500-0006). 

b. Procedure 

Duphcate tubes will be prepared, one including the membrane, and one as a control 
"blank". Each contained 800^1 Binding Buffer. Itereafter. lOjtl of Bradford Protein 
Standard (Img/ml) will be added to each tube, and lOf.1 of membrane Protein will then be 
added to just one tube (not Ihe blank). Thereafter. 200m of Bradford Dye Reagent wiU be 
added to each tube, followed by vortex of each. After five (5) minutes, the tubes will be re- 
vortexed and the material therein will be transferred to cuvettes. The cuvettes will then be 
read using a CECIL 3041 spectrophotometer, at wavelenglh 595. 
3. Direct Identification Assay 
a* Mateiiak 

GDP Buffer consisted of 375 ml Binding Buffer and 2mg GDP (Sigma, cat no. G- 
7127). followed by a series of dilutions in Binding Buffer to obtain 0.2 pM GDP (final 
concentration of GDP in each wefl was 0.1 ^M GDP>. each well comprising a candidate 
compound, has a final volmne of 200m1 consisting of 100^1 GDP Buffer (final concentration. 
0.1nM GDP). 50m1 Membrane Protein in Binding Buffer, and 50nl [^S]GTP/S (0.6 rM) in 
Binding Buffer (Z5 pH rS]GTPyS per lOml Binding Buffer). 



83 



wo 2004/033431 PCT/US2003/031509 
b. Procedure 

Candidate compounds will be preferably screened using a 96-well plate fimnat (these- 
can be fiozen at -80®C). Membrane Protein (or membranes with expression vector excluding the 
GPCR Fusion Protein, as control), will be homogenized briefly until in suspension. Protein 
S concentration will then be detennined using Hit Bradford Protein Assay set forth above. 
Membrane Protein (and control) will then be diluted to 0.25mg/ml in Binding Buffer (final assay 
concQitration, 12.5fig/well). Thereafter, 100 jd GDP Buffer was added to each well of a Wallac 
Scintistrip™ (Wallac). A 5ul pin-tool will then be used to transfer 5 |il of a candidate compound 
into such well (f.e, 5^1 in total assay volume of 200 ^1 is a 1:40 ratio such that Ihe final screening 

10 concentration of the candidate compound is lOjiM). Again, to avoid contamination, after each 
transfer step the pin tool should be rinsed in three reservoirs comprising water (IX), ethanol (IX) 
and water (2X) - excess liquid should be shaken from the tool after each rinse and dried with 
paper and kimwipes. Thereafter, 50 \il of Membrane Protein will be added to each well (a 
control well comprising membranes without the GPCR Fusion Protein was also utilized), and 

1 5 pre-incubated for 5- 1 0 minutes at room temperature. Thereafter, SOpl of [^^S]GTPyS (0.6 tM) in. 
Binding Buffer will be added to each well, followed by incubation on a shaker for 60 minutes at 
room ten5)erature (again, in this exanple, plates were covered with foil). The assay will then be 
stopped by spinning of the plates at 4000 RPM for 15 minutes at 22°C. The plates will then be 
aspirated with an 8 channel manifold and sealed with plate covers. The plates will then be read 

20 on a Wallac 1450 using setting **Prot #37" (as per manufacturer instructions). 
B. Cyclic AMP Assay 

Another assay approach to directly identified candidate compound was accoKplished by 
utilizing a cyclase-based assay. In addition to direct identification, this assay approach can be 
utilized as an independent approach to provide confirmation of the results fi-om the [^^S]GTPyS 
25 approach as set forth above. 

A modified Flash Plate™ Adenylyl Cyclase kit (New England Nuclear, Cat. No. 
SMP004A) was preferably utilized for direct identification of candidate compounds as inverse 
agonists and agonists to constitutively activated orphan GPCRs in accordance with the following 
protocol. 

30 Transfected cells were harvested approximately three days after transfection. 

Membranes were prepared by homogenization of suspended cells in buffer containing 20mM 
HEPES, pH 7.4 and lOmM MgC^. Homogenization was p^formed on ice using a Brinkman 
Polytron™ for approximately 10 seconds. The resulting homogenate is centrifiiged at 49,000 X 
g for 15 minutes at 4°C. The resulting pellet was then resuspended in buffer containing 20mM 

35 HEPES, pH 7.4 and 0. 1 mM EDTA, homogenized for 10 seconds, followed by centrifiigation at 
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49,000xgforl5minutesat4X. TlieresdtingpeUet was then stored at -80»Cunta utilized. Qa 
Ihe day of direct identification screening, the membrane pellet was slowly ftawed at worn 
tenq^erature. resuspended in bufe containing 20mM IffiE^. pH 7.4 ami 10^ 
a final protein concentration of O.GOwgfml (the resuspended membranes are placed on ice until 
use). 

cAMP standards and Detection Buffer [conqnising 2 nQ of tacer "^-cAMP (100 nD to 
11 ml Detection Buffer] were prepared and maintained in accordance with the manufirturer's 
instructions. Assay Buffer was prepared fresh for screening and contained 20mM HEPES. pH 
7.4. 1 OmM Mga^ 20mM phospocreatine (Sigma), 0. 1 units/ml creatine phospholdnase (Sigma); 
50 m OTP (Sigma), and 02 mM AlP (Sigma); Assay Buffer was then stored on ice untii 
Utilized. 

Candidate compounds identified as per above (if frozen, thawed at room temperature) 
were added, preferably, to 96-weU plate weUs (3m/weU; I2^M final assay concentration), 

togeflierwifh40^1MembraneProtein(30pig/weU)and50tilofAssay Buffer. TOsadmixtur^ 
was feen incubated for 30 mirartes at room temperature, with gentle shaking. 

Fonowing the incubation, 100^1 of Detection Buffer was added to each well, foUowed 
by incubation for 2-24 hours. Plates were then counted in a Wallac McroBela™ plate reader 
using "PhJt #31" (as per manufacturer instiuctions). 
Example 9 
20 Melanophore Technology 

Melanophores are skin cells found in lower vertebrates. Ibey contain pigmented 
oiganeUes termed melanosomes. Melanophores are able to redistribute these melanosomes along 
a micnrtubule network upon G-protein coqjled receptor (GPCR) activation. TIk result of this 
pigment movement is an ^jparmt lightening or darkening of the cells. In melanophores, the 
decreased levels of intracellular cAMP that result from activation of a GiKJoupled receptor ^ 
melanosomes to migrate to the center of the ceD, resulting in a dramatic Kghtening in color If 
CAMP levels are then raised, Mowing activation of a Gs^led receptor, the melanosomes are 
re-dispersed and the cells appear dark again. Ibe increased levels of diacyl^ycerol that result 
from activation of Gq^upled receptors can also induce this re^lispersion. Lr addition, the 
technology is also suited to the study of certain receptor tyrosine kinases. Ibe response of the 
melanophores tates place within minutes of receptor activation and results in a simple, robust 
color change. The response can be easily detected using a conventional absorbance mim,plate 
reader or a modest video imaging system. Unlike other skin ceUs, the melanophores derive from 
the neural crest and appear to express a Ml comphm^ of signaling proteins. In particular, the 
cells express an extremely wide range of G^oteins and so are able to fimctionally express 
ahnost all CTCRs. 
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Mdanophores can be utilized to ideatify conq)Ounds, including natural ligands, against 
GPCRs. This method can be conducted by introducing test cells of a pigment cdl line c^ble of 
dispersing or aggregating their pigment in response to a specific stimulus and expressing an 
exogQious clone coding for the GCPR. A stimulant, e.g., melatonin, sets an initial state of 
S pigment disposition ^eran the pigment is aggregated mfhin the test cells if activation of die 
GPCR induces pigment dispa:sion. However, stimulating flie cell wifli a stimulant to set an 
initial state of pigment disposition whwein the pigment is dispersed if activation of the GPCR 
induces pigment aggregation. The test cells are then contacted with chemical compounds, and it 
is determined whether the pigment disposition in the cells changed from the initial state of 

10 pigment disposition. Dispersion of pigments cells due to the candidate compound, including but 
not limited to a ligand, coupling to the GPC3R wiQ appear dark on a petri dish, while aggregation 
of pigments cells will appear hght 

Materials and methods will be followed according to the disclosure of U.S. Patent 
Number 5,462,856 and U.S. Patent Number 6,051,386. These patent disclosures are hereby 

1 5 incorporated by reference in their entirety. 

Melanophores were transfected by electroporation with plasmids coding for the GPCRs, 
for example hRUP25. Pre-screening of the GPCRs in melanophores was performed in the 
absence of nicotinic acid following the protocol below to determine the G protein coupling. This 
pre-screen evidenced that hRUP25 (Figure 2) is strongly Gi-coupled. 

20 The cells were plated in 96-well plates (one receptor per plate). 48 hours post- 

transfection, half of the cells on each plate were treated with lOnM melatonin. Melatonin 
activates an endogenous Gi-coiq>led receptor in the melanophores and causes them to aggregate 
their pigment The remaining half of the cells were transferred to serum-free medium 0.7X L-15 
(Gibco). After one hour, the cells in senmi-free media remained in a pigment-dispersed state 

25 while the melatonin-treated cells were in a pigment-aggregated state. At this point, the cells were 
treated wifli a dose response of nicotinic acid (Sigma). If ithe plated GPCRs bound to nicotinic 
acid, the melanophores would be expected to undergo a color change in response to the 
conpound. If the receptor were either a Gs or Gq coupled receptor, then the melatonin- 
aggregated melanophores would undergo pigment dispersion. In contrast, if the receptor was a 

30 Gi-coiq>led receptor, then the pigment-dispersed cells would be ©cpected to undergo a dose- 
dependent pigment aggregation. 

Melanophores transfected with hRTJP25 were treated with nicotinic acid. Upon this 
treatment, the cells underwent pigment aggregation in a dose-depaident maimer. IiRUP25- 
expressing cells that were pre-aggregated with melatonin did not disperse uprai nicotinic acid 

35 treatment, which is consistent with the receptor being a Gi-coiq}led receptor. See^ Figure 3 and 
infra.' 
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To confinn and extend these results, melanophares were Iransfected wifli a lange of 
hRI]P25 DNA from 0 to lOpg. As conliols, melanophores were also Iransfected with lOng of 
Adrenergic receptor (a known Gi-coupled receptor) and salmon spetm DNA (Gibco), as a 
mock tiansfection. On day 3, liie cells were again incubated for Ihour in serum-fiee L-15 
inedium (Gibco) and remained in a pigmentsMspersed state. The ceDs were flien treated wifli a 
dose response of nicotinic add. See, Figure 3A. Figure 3A depicts the aggregation response of 
nicotinic acid at melanophores transfected wifli various ranges of mxms. At lOpg of 
hRl]P25, Ifae ECso for nicotinic acid is about 54nM. Stated dififerenliy, at very low 
ooncraitrations, nicotinic acid evidences binding to liRI]P25. 

Reference is now made to Figure 3B. Li Figure 3B, bofli Ihe mock transfected and 
Iransfected cells did not respond to nicotinic add. Ibis data evidences lhat nicotinic acid binds 
specifically to the Gi-coupled recq)tDr MIIJPIS. 

The data show that the greater the amount of WHJKS plasmid DNA transfected. the 
greater the magnitude of Ihe observed aggregation response. Collectively these data indicate that 
hRUPlS: 1) is a Gi-coupled receptor that 2) binds to mcotinic add. 

As set forth herein, nicotinic add is a ligand for, and agonist o^ human, mouse IsaA lat 
RUP25. a is further shown that human, mouse and rat RUP2S are Gi-coupled. Additionally, 
human, mouse, and rat RUP25 may be used in methods described herdn to identify antagonists,' 
agonists, inverse agonists, partial agonists, allosteric enhancers, and negative allosteric 
modulators. As discussed supra, methods of modifying nicotinic acid receptor activity in 
adipocytes using a modulator of the receptor are set forth. Preferably, the modulator is an 
agonist 
Example 10 

NICOTINIC ACID INBUCED-INOSITOL PHOSPHATES ACCUMULATION IN 293 CELLS CO- 
EXPKESSING hRUP AND GqAGi 

Figure 4 illustrates flie nicotinic add induced-inositol phosphates (IPs) accumulation in 
HEK293 cells co-expressing liRXJP25 and the chimeric Goq-subunit in which the last five amino 
adds have been replaced with fee corresponding amino adds of Gai (GqAGi). This construct 
has been shown to convert the signahng of a Gi-coiq)led receptor to the Gq pathway (i.e. 
accumulation of inositol phosphates) in response to receptor activation. Cells transfected with 
GqAGi plus either empty plasmid or the constitutively activated a^AR (a^^K) served as controls 
for the IP assay \n*ich are non-responsive to nicotinic add. 
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Example 11 

Nicotinic Aceo and nicotine iNBucED-lNHiBrnoN of Forskolin Stimulated 

cAMP accumulation IN hRUP2S-CHO CELL STABLE LINE #46 

Figure 5 A is a set of immunofluorescent photomicFOgraphs illustrating &e expression of 
5 beiiiaglutiiiin(HA)-tagged liKUP25 in a stably transfected line of CHO cells (top; clone M6). 
No significant labeling is detected in mock stably-tiansfected CHO cells (Mock). The lower 
panels identify the nuclear (DAFl) staining of cells in the same field. 

Figure SB illustrates nicotinic acid and nicotine induced-inhibition of forskolin 
stimulated cAMP accumulation in liRlJP25-CHO cell stable line #46 (described in preceding 
1 0 paragraph). The EC50 for nicotinic acid is 23.6nM and fliat for nicotine is 9.8pM. 
Example 12 

I1RUP25 AND mRUP25 iNfflBTT TSHR iNDUCED-cAMP ACCUMULATION FOLLOWING 
ACTIVATION BY NICOTINIC ACBO 

Figure 6 indicates that, in response to nicotinic acid, both hKUP25 and the mouse 
15 ortholog mRUP25 can inhibit TSHR stimulated cAMP production (in the presence and . 
absence of TSH). 
Example 13 

hRI]P25 AND I11RUP25 BIND TO NICOTINIC ACID SPECIFICALLY AND WITH HIGH 
AFFINITY 

20 Figure 7 shows the saturation binding curves of [^HJnicotinic acid ([^H]NA) to 

membranes prepared from HEK293 cells transiently expressing either hRIJP25 or mRUP25. 
Note the significant binding of [^H]NA relative to either that found in membranes derived 
fi-om mock transfected cells or in the presence of an excess of non-labeled nicotinic acid 
(200mM). 

25 Radioligand binding was done as follows. Media was removed from cells grown in 

culture [either stably or transiently transfected with negative control (empty plasmid) or with 
the individual receptors hRUP25, niRUP25, rRUP25 and cells were scraped and 
homogenized in buffer containing 15mM HEPES, 5mM EDTA, 5mM EGTA, plus protease 
inhibitors (leupeptin, PMSF and pepstatin). Membranes were harvested following 

30 centrifixgation at 30,000 X g, 4°C for 30min. Membranes were then resuspended and re- 
homogenized in CHAPS binding buffer (SOmM Tris-HCl and 0.02% CHAPS, pH 7.4). 
Aliquots were taken for protein analysis via the Bradford protein assay and normalized such that 
each binding reaction contained the same amount of membrane protein (25-50^g). SOnM 
f HQnicotinic acid was added to each sanq)le and either buflfer (for total samples) or a desired 

35 amount of non-labeled compound (at the same volumes and in the same diluent) was added and 
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flie reactions were left at room temperature gently shaking for Ihr. Free Kgand was separated 
fiom bound ligand via rapid filbption onto a filter. Appropriate scintilant was added to each 
sample and counted in an q>prcpriate scintillation counter. Data was analyzed using Excel and 
PrismGraph. Jn some cases radioUgand binding was performed using a scintillation proximily 
assay (SPA) in which case fee samples did not require filtration or fee addition of scintilant 
Example 14 

The Rank order of Potency of Compounds on HRUP25 Closely Matches That 
OF the Pharmacologically Defined nicotinic Aero Receptor 

Figure 8 is a table conparing fee rank order of potency of various compounds on 
hRUP25 and fee pharmacologically defined nicotinic acid receptor. The potencies at 
hRUP25 derived bofe by a fimctional analysis measuring fee inhibition of forskolin induced 
cAMP production and canq)etitive radioUgand binding assays, closely match fee order of 
potencies of the pharmacologically defined nicotinic acid receptor. 
Example 15 

15 Nicotinic Acid and Related Compounds Inhibit Isoproterenol Induced 
LipOLYSis IN Rat Epidmal Fat Derived adipocytes 

Figure 9A depicts nicotinic acid and related compounds inhibiting isoproterenol induced 
Iqxjlysis in rat epidimal fet derived adqjocytes at a concentration of lO^M. P-3-T represents 3- 
tetrazole-5-pyridine. 

Figure 9B illustrates a nicotinic acid dose-dq>endent inhibition of isoproterenol 
induced-Kpolysis in rat epidhnal fet derived adipocytes. Note the rightward shift in fee dose- 
response curves wife increasing conccnhations of nicotinic acid. 

Lipolysis assays were done foDowing fee isolation of adq)ocytes from rat or human. The 
source of fet fiom rats was fee epididymal fet and firon humans was eifeer subcutaneous or 
omental. Cells were isolated fijllowing collagenase digestion and floatation. An elevation of 
intracellular cAMP levels and concomitant activation of lipolysis via hormone sensitive Kpase 
was accQn5)Ushed using isoproterenol, forskohn, 3-isobulyl-l-mefeyl-xan1hine (IBMX) or a 
combination feereof at concentrations and times deteimined empirically and depending on the 
source of tissue. Lipolysis was allovired to continue for fee desired time in the presence or 
absence ofdmg(fe^. nicotinic acid, P-3-T, etc). Data was analyzed using Excel and PrismGraph. 

Example 16 

Dose-Dependent iNHiBrnoN OF ISOPROTERENOL iNDucED-LiPOLYsis IN HUMAN, 
Subcutaneous-Derived, Primary Adipocytes vu Nicotinic Aero and P-3-t 

Figure 10 illushates fee abihty of bofe nicotinic acid and fee related con?)ound P-3-T (3- 
telrazole-5-pyridine) to inHbit isoproterenol induced Kpolysis in adipocyte primary cultures 
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derived fiom human subcutaneous fat in a dose-dependant manner. The ECso vahie for nicotinic 
add and P-3-T were 716nM and 218nM respectively, 
£xanq)le 17 

SUMMARY: hRUP25,MRUP25ANDBRUP25. 
5 TABLED 
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yes 
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nicotinic acid 



Example 18 

Rodent Diabetes Models 

Rodent models of type 2 diabetes associated with obesity and insulin resistance have 

10 been developed. Genetic models such as db/db and ob/ob [see Diabetes (1982) 31:1-6] in mice 
and fe/fe in zucker rats have been developed for understanding the pathophysiology of disease 
and for testing candidate tiierapeutic compounds [Diabetes (1983) 32:830-838; Annu Rep 
Sankyo Res Lab (1994) 46:1-57]. The homozygous animals, C57 BL/KsJ-db/db mice developed 
by Jackson Laboratory are obese, hyperglycemic, hyperinsulinemic and iusulin resistant [J Chn 

15 Invest (1990) 85:962-967], whereas heterozygotes are lean and normoglycemic. In the db/db 
model, mice progressively develop insulinopenia with age, a feature commonly observed in late 
stages of human type 2 diabetes when sugar levels are insufficiently controlled. Since this model 
resembles fliat of human type 2 diabetes, the compounds of the present invention are tested for 
activities including, but not limited to, lowering of plasma glucose and triglycerides. Zucker 

20 (fe/fa) rats are severely obese, hyperinsulinemic, and insulin resistant {Coleman, Diabetes (1982) 
31:1; E Shafrir in Diabetes Mellitus, H Rifkin and D Porte, Jr, Eds [Elsevier Science Publishing 
Co, New York, eA 4, (1990), pp. 299-340]}, and the fa/fa mutation may be the rat equivalent of 
the murine db mutation [Friedman et al, Cell (1992) 69:217-220; Truett et al, Proc Natl Acad Sci 
USA (1991) 88:7806]. Tubby (tubAub) mice are characterized by obesity, moderate insuhn 

25 resistance and hyperinsulinemia without significant hyperglycemia [Coleman et al. Heredity 
(1990)81:424]. 
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The preseait invention encompasses flie use of compounds of the invention for reducing 
the insulin resistance and hyperglycemia in any or aD of flie above rodent diabetes models, in 
humans with type 2 diabetes or other preferred metaboHc-related disorders or disorders of l^id 
metabolism descaibed previously, or in models based on other mammals. Hasma glucose and 
insulin levels will be tested, as weU as o&er fectors including, but not limited to, plasma fiee 
fetty acids and triglycerides. 

In Vivo Assay for ATifi-Hvperglvcemir A c tivity of Cnmp nimds of the favpntinn 

Genetically altered obese diabetic mice (db/db) (male, 7-9 weeks old) are housed (7-9 
mice/cage) under standard laboratory conditions at 22<'C and 50% relative humidity, and 
maintained on a diet of Purina rodent chow and water ad libitum. Prior to treatment, blood is 
coDected from the tail vein of each animal and blood glucose concentrations are determined 
using One Touch Basic Glucose Monitor System (Lifescan). Mice that have plasma glucose 
levels between 250 to 500 mg/dl are used. Each treatment group consists of seven mice that are 
distributed so &at the mean' glucose levels are equivalent in each group at the start of the study, 
dh/db mice are dosed by micro^smotic pumps, inserted using isoflurane anesthesia, to provide 
compounds of flie invention, saline, or an irrelevant confound to the mice subcutaneously (s.c.). 
Blood is sampled from the tail vein at intervals thereaiter and analyzed for blood glucose 
concentrations. Significant differences between groups (comparing compounds of the invention 
to saline-treated) are evaluated using Student t-tesL 
20 Example 19 

Mouse Atherosclerosis Model 

Adiponectin-defident mice generated through knocking out the adiponectin gene have 
been shown to be predisposed to atherosclerosis and to be insulin resistant. The mice are also a 
suitable model for ischemic heart disease [Matsuda, M et aL J Biol Chem (2002) July, and 
references cited therein, the disclosures of ^ch are incorporated herein by reference in'their 
entirety]. 

Adiponectin knockout mice are housed (7-9 mice/cage) under standard laboratory 
conditions at 22°C and 50% relative humidity. The mice are dosed by microK)smotic pun5>s, 
inserted using isoflurane anesthesia, to provide compounds of the invention, saline, or an' 
irrelevant compound to the mice subcutaneously (s.c.). Neointimal thickening and iwhemic 
heart disease are determined for different grotq)s of mice sacrificed at different time intervals. 
Significant differences between groiqs (comparing compounds of the invention to saline-Heated) 
are evaluated using Student t-test. 
Example 20 

In Vitro Biological Activity 



25 



30 
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A modified Flash Plate™ Adenylyl Cyclase kit (New England Nuclear, Cat No. 
SMP004A) was utilized for direct identification of candidate compounds as agonists to 
hRUP2S in accordance with the following protocol: 

Stably transfected CHO cells (clone 46) were harvested fi-om flasks via non- 
5 enzymatic means. The cells were washed in PBS and resuspended in the manufacturer's 
Assay Buffer. Live cells were counted using a hemacytometer and Trypan blue exclusion, and 
the cell concentration was adjusted to 2x10^ cells/ml. cAMP standards and Detection Buffer 
(con5)rising 2 nCi of tracer [^^-cAMP (100 jil) to 11 ml Detection Buffer) were prepared 
and n[iaintained in accordance with the manufacture's instructions. Candidate coixqx>unds 

10 identified as per above (if fi'ozen, thawed at room temperature) were added to their respective 
wells (preferably wells of a 96- well plate) at increasing concentrations (3pl/well; 12|iM final 
assay concentration). To these wells, 100,000 cells in 50p.l of Assay Buffer were added and 
the mixture was then incubated for 30 minutes at room temperature, with gentle shaking. 
Following the incubation, 100p,l of Detection Buffer was added to each well, followed by 

15 incubation for 2-24 hours. Plates were counted in a Wallac MicroBeta™ plate reader using 
"Prot. #31" (as per manufacturer instructions). 

Throughout this application, various publications, patents and pubUshed patent 
applications are cited. The disclosures of these publications, patents and published patent 
applications referaiced in this apphcation are hereby incorporated by reference in tiieir entirety 

20 into the present disclosure. Modifications and extension of the disclosed invaitions that are 
within the purview of the skilled artisan are encompassed within the above disclosure and the 
claims that follow. 

Although a variety of expression vectors are available to those in the art, for purposes of 
utilization for both the endogenous and non-endogenous human GPCRs, it is most preferred that 

25 the vector utilized be pCMV. This vector was deposited with the Amaican Type Culture 
Collection (ATCC) on October 13, 1998 (10801 University Blvd., Manassas, VA 20110-2209 
USA) under the provisions of the Budapest Treaty for the International Recognition of the 
Deposit of Microorganisms for the Purpose of Patent Procedure. The DNA was tested by the 
ATCC and determined to be. viable. The ATCC has assigned the following dqposit number to 

30 pCMV: ATCC #203351. 
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CLAIMS 



What is claimed is: 



1. 



A con^und of Formula (I): 



At 



HO- 




wherein: 



Ri is alkyi, haloaDqrl, cyoloalkjrl, siSkenyi, alkyayl, ot benzyl, where the 
aSkyl, haloalkyl, cycloalkyl, alkenyl, allgmyl or beozyl is optionally substituted 
wife one or more halogen, l^dxoxy, cyano, nitro, haloalkyl, amino, aminoallcyl, 
aminodialkyl, alkyl, cycloalkyl, alfcoxy, phenoxy, alkenyl, alkynyl, haloaDcoxy, 
carboxyl, caiboalkoxy, allgrlcaiboxamido, aiylcarboxamido, 
heteroarylcaiboxamido, hetaocyclic carboxamido, alkylfliio, alkylsulfinyl, 
alkylsulfonyl, haloalkylflao, haloalkylsulfinyl, haloalkylsulfonjd, alkylureyl or 
atylureyl groups; 

Rz is H, alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, beaizyl, phenyl or 
heteroaiyl, where flie alkyl, haloallQrl, cycloalkyl, alkenyl, alkynyl, benzyl, 
phenyl or heteroaiyl is optionally substituted wilh one or more halogen, 
hydroxy, cyano, nitro, haloa%I, amino, aminoalkyl, aminodialkyl, alkyl, 
cycloalkyl, alkoxy, phenoxy, alkenyl, alkynyl, haloalkoxy, carboxyl, 
carboalkoxy, alkylcaiboxamido, arylcarboxamido, heteroarylcaiboxamido, 
heterocycUc caiboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, 
haloalkylsulfinyl, haloalkylsulfonyl, alkylureyl or aiylureyl groups; 

At is a pyiidyl, pyrimidinyl, pyra2myl or pyridazinyl of lie following 



formula: 




Ri4 
(Hb) 



(Ha) 



Rl4 
(He) 
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Rl2 




Ri4 

one) 



(ma) 



Rl4 

(nib) 




(IVa) 




Rl3 



Rl3 



Rl2 



R15 



(Va) 



(Vb) 



10 
15 

2. 

20 

3. 



whCTein Rio, Rn, Ru, Ria* Ri4 and R15 are independently H, halogen, hydroxy, 
cyano, nitro, haloalkyl, amino, aminoalkyl, anrinodiallqrl, alkyl, cycloalkyl, 
alkoxy, phenoxy, alkenyl, aflcynyl, haloalkoxy, carboxyl, caiboalkoxy, 
alkylcarboxamido, aiylcarboxamido, heteroarylcarboxanaido, heterocyclic 
carboxaniido, alkylthio, alkylsulfinyl, alkylsulfonyl, haloallgrlthio, 
haloalkylsulfinyl, haloalkylsulfonyl, alkyluieyl or aiylureyl groups; where alkyl, 
cycloallq^l, alkenyl, alkynyl, is optionally substituted with one or more halogen, 
hydroxy, cyano, nitro, haloallQ^l, amino, aminoalkyl, aminodialkyl, alkyl, 
cycloaliyl, alfcoxy, phenoxy, alkenyl, alkynyl, haloalkoxy, carboxyl, 
carboalkoxy, alkylcarboxamido, arylcarboxamido, heteroaiylcarboxamido, 
heterocyclic carboxamido, alkylthio, alkylsulfinyl, allQ^lsulfonyl, haloalkylthio, 
haloalkylsulfinyl, haloalkylsulfonyl, allQrlureyl or aiylureyl groups; or 

one or more N-oxide thereof or 

a pharmaceuticaUy acceptable salt thereof. 

The compound according to claim 1 provided that when Ar is of the Formula (Ha) then 
Rii is not a C1-C3 haloalkyl. 

The compound according to claim 1 provided that when Ar is of the Formula (Ha) then: 
Rio is not methyl or phenoxy; or 



94 



wo 2004/033431 



PCT/US2003/031509 



R,o is not an a%l or haloalkyl substituted wife aminoallgrl, aminodialiyl, 
alkoxy. hydroxy], haloalkoxy, caAoalkoxy. alkyllhio. aU^lsuIfinyl. alkylsulfonyl] 
MoaBcylfliio, haloaOylsulfinyl, haloallQrlsulfonyl. 

4. Hie compound according to claim 1 provided fliat when Ar is of the Formula (Ha) then 
R,2 is not halogen, haloallgr], alkyl, alfcoxy, or allyl substituted with aDooxy. 

5. The compound according to claim 1 ^ovided that when Ar is of the Formula (Eh) and: 

0 Ri and R2 are CH3, flirai R„ is not a chlorine atom; 
ii) Ri and R2 are CH3, then R„ is not a bromine atom; 

iiO Ri andRj are CH3, then R„ and R,2 are both not chlorine atoms or both 
not bromine atoms; 

vi) R, and R^ are CH3, then R,o, R,, R^, and R,4 art not all hydrogen 
atoms; and 

V) R, is CH3, and R2 is CF3, then R„ and R,2 are both not chlorine atoms-., 

6. Ihe compound according to any one of the claims 2 to 4 wherein Ar is one of the 
foDowing formulae: 

'^is ^ Rl3 

Ri2 




Ri4 

(He) (ma) 



R 



(nic) OVa) 



Rl3 






Rl3 






til" 










(Va) 






(Vb) ; 



Rio is a H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, 
aminodialkyl, alkyl, cycloalkyl, alkoxy, aDcenyl, alkynyl, haloalkoxy, carboxyl,' 
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10 

7. 

15 

8. 

20 

9. 

25 

10. 



carboalkoxy, alkylcarboxamido, aiylcaiboxamido, heteroaiylcarboxamido, heterocyclic 
caiboxamido, alkylthio, a^lsulfinyl, alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, 
haloallQrlsuIfonyl, allq^lureyl or arylureyl groiq); and 



haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, cycloalkyl, alkoxy, phenoxy, aDcenyl, 
allQrnyl, haloalto^Q^, caiboxyl, carboalkoxy, 'alkylcarboxamido, aiylcaiboxamido, 
heteroarylcaiboxamido, heterocyclic carboxamido, alkylthio, alkylsulfinyl, 
allgrlsulfonyl, haloalkylthio, haloalkylsulfinyl, haloalkylsidfonyl, alkylureyl or arylureyl 
group. 

The con^und according to claim 6 \^erein Rjo. Rn, Rn, Ru, Rm and R,5 arc 
independently a H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, 
aminodialkyl, alkyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamido, 
alkylthio, alkylsuljSnyl, alkylsulfonyl, haloalltylthio, haloalkylsulfinyl, haloalkylsulfonyl, 
or alkylureyl groiq>. 

The con^und according to claim 7 wherein Rjo. R,i, R12, R13, Rm and R15 are 
independently a H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, 
aminodialkyl, alkyl, alkoxy, haloalkoxy, alkylthio, alkylsulfinyl, allqrlsulfonyl, 
haloalkylthio, haloalkylsulfinyl, haloaUgrlsulfonyl, or alkylureyl group. 

The compound according to claim 8 wherein Rio, Rn, Ru, Rn, Rm and Rjs are 
independently a H, halogen, hydroxy, cyano, nitro, C1-C3 haloalkyl, amino, aminoalkyl, 
aminodialkyl, C1-C3 alkyl. 

The con5)oiind according to claim 9 wherein Ar is one of the following formulae: 



Rii> Ri2j Ri3> Ri4 and R15 are independently a H, halogen, hydroxy, cyano, nitro. 




(Ha) 



(raa) 



(IVa) 




(Va) 



(Vb) 
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11. 'nMCon5)oundacc(Hidingtoclaim2wliereiti: 

R, is allcyl, or haloaDsyl, wbete ihe alkyl or haloalkyl is qptionaUy substituted 
wife one car more halogen, hydroxy, cyano. mtro. haloalkyl, amino, anrinoaDgrl, 
aminodialkyl, alkaxy. haloalkoxy. aDcylcaiboxamido, alkyllhio, alkylsulfinyl,' 
allgrlsulfimyl. haloaDqrlfeio, haloalfcjrlsuffinyl. haloalkyl^^ 

12. The compound according to claim l l\i<1ifflein: 

R2 is H, alkyl, haloalkyl, cycloalkyl. benzyl, phenyl or heteroaiyl, where fee 
alkyl, haloalkyl, cycloalkyl, benzyl, phenyl or heteroaiyl is optionally substituted wife 
one or more halogen, hydroxy, cyano, nilro, haloalkyl, amino, aminoalkyl, aminodialkyl, 
alkyl, alkoxy, haloalkoxy, caiboxyl, carboalkoxy, alkylcarboxamido, heterocyclic 
caiboxamido, alkylfeio, alkylsulfinyl, alkylsulfonyl. haloalkylthio, haloalkylsulfinyl, 
haloalkylsulfonyl or alkylureyl groi^ps. 

13. TTie conqwund according to claim 12 wherein: 

Ri is H or alkyl, where fee alkyl is optionaUy substituted wife one or more 
halogen, hydroxy, cyano, nitro, amino, aminoalkyl, aminodialkyl; and ■ 

Ra is H, alkyl or phenyl, where fee alkyl or phenyl is optionally substituted wife 
one or more halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, 
alkyl, alkoxy or haloalkoxy graaps. 



14. 



15. 



16. 



17. 



The compound according to claim 13 w^ierein Ar is Formula (Oa); R„ is H, halogen, 
hydroxy. C,-Q alkyl. or amino; and R,o, Ri^ and R,3 are independently H, halogen, 
hydroxy, d-Q alkyl, Q-Q haloalkyl, or amino. 



Hie compound according to claim 13 wherein Ar is Fonnula (Illa); and R^o, R„, 
and Ri3 are independently H, halogen, hydroxy, Q^3 alkyl, Q-Q haloalkyl, 



•125 

or amino. 



The compound according to claim 13 wherein Ar is Fonnula (IVa); and R,o, R„. R,2. 
andRjj areindependentlyH, halogen, hydroxy, Q-Q, alkyl, C-Q haloalkyl, or amino. 

The conqHJund according to claim 13 wherein Ar is Formula (Va); and R,,^ R„, and 
R,3 are independently H, halogen, hydroxy, Q-Q alkyl. Q-Q, haloalkyl. or amino. 
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18. The conpound according to claim 13 wherein Ar is Formula (Vb); and Rio;Rn, R12, and 
Ri3 are independently H, halogen, hydroxy, C1-C3 alkyl, C1-C3 haloallqrl, or amino. 

19. The coopoimd according to claim 5 wherein Ar is the following formula: 




Ri4 
(Hb) 

wherein: 

Rio, Rn, R12 and Rm are independently a H, halogen, hydroxy, cyano, nitro, 
haloalkyl, amino, aminoalkyl, aminodialkyl, allQ^l, cycloalkyl, alkoxy, phenoxy, alkenyl, 
alkynyl, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamido, aiylcarboxamido, 
heteroarylcarboxamido, heterocyclic carboxamido, alkylthio, alkylsuljBnyl, 
alkylsulfonyl, haloalkylthio, haloalkylsulfinyl, haloalkylsulfonyl, alkylureyl or arylureyl 
group. 

20. The congjound according to claim 19 wherein Rjo, Rn, R12 and R14 are independently a 
H, halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, alkyl, 
alkoxy, haloalkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, haloalkylthio, 
haloallQ^lsulfinyl, haloalkylsulfonyl, or alkylureyl group. 

21. The compound according to claim 20 wherein Rio, Rn, R12 and R14 art independently a 
H, halogen, hydroxy, cyano, nilro, Ci-Q haloalkyl, amino, aminoalkyl, aminodiallQ^l, 
C1-C3 alkyl group. 

22. The compound according to claim 2 1 wherein: 

R2 is H, alkyl, haloalkyl, cycloalkyl, benzyl, phenyl or heteroaryl, where the , 
alkyl, haloalkyl, cycloalkyl, ben2yl, phenyl or heteroaryl is optionally substituted with 
one or more halogen, hydroxy, cyano, nitro, haloalkyl, amino, aminoalkyl, aminodialkyl, 
alkyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamido, heterocyclic 
carboxamido, alkylthio, alkylsulfinyl, alkylsulfonyl, haloallQrlthio, haloallQ^lsulfinyl, 
haloalkylsulfonyl or alkylureyl gjcoups. 

24. The compound according to claim 23 wherein: 
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Ri is H or alkyl, where lie aUsyl is optionaDy substituted wilii one or more 
halogen, hydroxy, cyano, nitro, amino, aminoalkyl, aminodiallQrl; and 

R2 is H, alkyl or phenyl, where the alkyl or phenyl is optionally substituted wife 
one or more halogen, hydroscy, cyano, nitto, haloalkyi, amino, aminoalkyl, aminodialkyl, 
alkyl, aOfflxy or haloalkoxy gcoi4)s. 

The compound according to claim 24 vtiierein: 

Ri is alkyl optionally substituted with one or more halogen, hydroxy, amino, 
. aminoalkyl, aminodialkyl. 

Ihe confound according to claim 24 wherein: 

R2 is H or alkyl, where the alkyl is optionally substituted wife one or more 
halogen, hydroxy, haloalkyi, amino, aminoalkyl, aminodialkyl, alkyl, alkoxy or 
haloalkoxy groups. 

A conipound of fee formula: 

(S-hydro^Q'-l-mefeyl-lH-pyrazol^-yO-pyridin-S-yl-methanone; 
(5-hydroxy-l-mefeyl.3-mefeyl-lH-pyrazol-4-yl)-pyridin-3-yl-methanQne; 
(5-hydroxy-l-mefeyl-3-efeyI-lH-pyrazol-4-yl)-pyridin-3-yl-methanone; 
(5-hydroxy-l-mefeyl-3-propyl-lH-pyrazol-4-yl)-pyridin-3-yl-methanone; 
(5-hydroxy-l-mefcyl-3-isopropyl-lH-pyra2ol-4-yl)-pyridin-3-yl-methanone; 
(5-hydroxy-l-mefeyl-3-butyl-lH-pyrazoM-yl)-pyridin-3-yl-methanone; 
(5-lQrdroxy-l-mefeyl-3-isobutyl-lH-pyrazol^yl)-pyridin-3-yI-methanaae; 
(5rhydroxy-l-mefeyl-3-neopentyl-IH-pyrazol-4-yl)-pyridin-3-yl-mefeanone; 
(5-hydnixy4-mefeyl-3K^clopropyl-lHi)3TazoI-4-y])-pyridin-3-yl-methanone; 
(5-hydrQxy4-methyl-3-cycl(5)entyl-lH-pyrazol-4-yl)-pyridin-3-yl-mefem^ 
(54iydroxy-l-mefeyl-3-cyclohexyl-lH-pyrazol-4-yl)-pyiidin-3-yI-methanone; 
(5-hydroxy4-methyI-34)en2yl-lH-pyrazol-4-yl)-pyridin-3-yl-methanm^^ 
(5-hydnHy4-me%l-3^henyl-lH-pyrazol-4-yI>i)yridin-3-yl-methanone; 
(54iydrQxy4.mefeyMK3-p3ddyl>m-pyra2ol-4-yl)-pyiidin-3-yl-niellm 
' (5-hydraxy-l.metl^l.3-(2^dyl>lH-pyrazol^yl>pyridin-3-yl-mefeanone; 
(5-hydrQxy-l-efeyl-lH.l)yrazol-4-yl>pyridin-3-yl-me1hanone; 
(5-hydroxy-l^yl.3.niethyl4Hi)yra2ol-4-yl)i^din-3-yl-methan0Qe; 
(5-hydn)xy-l.efeyl.3-ethyl.miqTOzol-4-yl)^din-3-yl-mefeanone^ 
(5-hydroxy4-ethyl-3iiropyl-lH.pynizol^yI)^dinO-yl-me1hanoM^ 
(5-hydroxy.l-efeyl.3-isopropyl.lHi>yrazol4-yl)-pyridin-3-yl-mel^ 
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(5-hydroxy-l-e1hyl-3-butyl-lH-pyrazol-4-yl)-pjd 

(5-hydroxy-l-e%l-3-isobutyl-lH-pyrazol-4-yl)-pyridin-3-^^ 

(5-hydroxy-l ■^%l-3-neopentyi-lH-pyrazol-4-yl)-pyridin-3-yl-i^ 

(5-hydroxy-l<&yl-3-cyclopr<5)yl-lH-pyraz»l-4-yl^ 
5 (5-hydroxy«l-e1hyl-3<yclopeiityl-lH-pyrazol-4-yl)-p^ 

(5-liydn)xy-l<i1hyl-3-Kqrclohexyl-lHi>yrazol4-yl)-pyri^ 

(5-hy<froxy-l-^yW4)enzyl-lH-pyrazol-4-yl)-pyridm 

(5-hydroxy-l-dhyl-3i)henyl-lH-pyrazol-4-yl>py^ 

(5-hydroxy-l-€thyl-3-(3-pyridyl)-lH-pyrazol-4-yl)-pyrid^ 
10 (54iydroxy-l-ethyl-3-<2-pyridyl)-lH-pyrazol-4-yl)-pyrid^^ 

(5Thydroxy-l-<2,2^-trifluoroe1hyl)-3-propyl-lH-pyraz^ 
methaaone; and 

(5-hydroxy-l-me1hyl-3-propyl-lH-pyrazol-4-yl)-(5-flu<^^ 
methanone. 

15 

28. A conq)Oimd of the formula: 

(5-hydroxy-l-methyl-3-propyl-lH-pyrazol-4-yl)-(pyridm-2-yl)-m 
(5-hydroxy-l-metiiyl-3-propyl-lH-pyrazol-4-yl)-{pyriimdm 
(5-hydroxy-l-methyl-3-propyI-lHi)yrazol-4-yl)-(pyrazin-3-yl)-met^ 
20 (5-hydroxy-l-methyl-3-propyl-lH-pyrazol-4-yl)-(pyridazin 
and 

(5-hydroxy-l-methyl-3-propyl-lH-pyra2ol-4-yl)-^yridazin-3-yl^^^ 

29. A pharmaceutical composition comprising a compound of any one of the claims 1-28. 

25 

30. A method of prophylaxis or treatment of a metabolic disorder comprising the 
administrating to a patient in need of such administration a therapeutically or 
prophylactically effective amount of a compound according to any one of the claims 1- 
28. 

30 

31. The method according to claim 30 wherein the metabolic disorder is dysUpidemia, 
atherosclerosis, coronaiy heart disease, insulin resistance, obesity, in5)aired glucose 
tolerance, atheromatous disease, hypertensicm, stroke, Syndrome X, heart disease and 
type 2 diabetes. 

35 
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The method according to claim 31 wherein the metabolic disorder is dyslipidemia, 
atherosclerosis, coronary heart disease, insulin resistance and type 2 diabetes. 

Use of a compound according to any one of the claims 1-28 for production of a 
medicament for use in prophylaxis ot treatment of a metaboHc disorder. 

The use of the con9)ound accoiding to claim 33 wherein the metabolic disorder is 
dyslipidemia; atherosclerosis, coronary heart disease, insulin resistance, obesity, 
impaired glucose tolerance, atheromatous disease, hypertension, stroke, Syndrome X, 
heart disease and type 2 diabetes. 

The use of the compound according to claim 34 wherein the metabolic disoido" is 
dyslipidemia, atherosclerosis, coronary heart disease, insuhn resistance and type 2 
diabetes. 



A method of prophylaxis or treatment of a metabolic disorder comprising the 
administrating to a patient in need of such administration a therapeutically or 
prophylactically effective amount of a compound according to any one of the claims 1 to 
28 in combination with one or more agent selected from the group consisting of a- 
glucosidase inhibitor, aldose reductase inhibitor, biguanide, HMG-CoA reductase- 
inhibitor, squalene synthesis inhibitor, fibrate, LDL catabolism enhancer, angiotensin 
converting enzyme inhAitor, insulin secretion enhancer and thiazolidinedione. 

The method according to claim 36 wharein the agent is a a-glucosidase inhibitor. 

The method according to claim 37 wherein the a-glucosidase inhibitor is acarbose, 
voglibose or mi^itol. 

The method according to claim 38 wherein the a-gjucosidase inhibitor is voglibose. 

The method according to claim 36 wherein the agent is an aldose reductase inhibitor. 

The method according to claim 40 wherein the aldose reductase inhibitor is tolurestat; 
epalrestat; imirestat zenaresta^ zopotestal; or sorbinil. 
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42. The method according to claim 36 wherein the agent is a biguanide. 

43. Hie method according to claim 42 wherein the biguanide is phenformin, metformin, or 
buformin. 

5 

44. The n^fliod according to claim 43 wherein the biguanide is metformin. 

45. Ihe method according to claim 36 wherein the agent is a HMG-CoA reductase inhibitor. 

10 46. The method according to claim 45 wherein the HMG-CoA reductase inhibitor is 
rosuvastatin, pravastatin, simvastatin, lovastatin, atorvastatin, fluvastatin or c^vastatin. 

47. The method according to claim 36 wherein the agent is a fihrate. 

15 48. The method according to claim 47 wherein the fibrate is bezafibrate, beclobrate, 
binifibrate, ciplofibrate, clinofibrate, clofibrate, clofibric acid, etofibrate, fenofibrate, 
gemfiibrozil, nicofihrate, pirifibrate, ronifibrate, simfibrate, or theofibrate. 

49. The method according to claim 36 wherein the agoit is an angiotensin converting 
20 enzyme inhibitor. 

50. The method according to claim 49 wherein the angiotensin converting enzyme inhibitor 
is captopril, enalapril, alacepril, delapril; ramipril, lisinopril, imidapril, benazepril, 
ceronapril, cilazapril, enalaprilat, fosinopril, moveltopril, perindopril, quinapril, spirapril, 

25 temocapril or trandolapril. 

5 1 . The method according to claim 36 \\dierein the agent is an insulin secretion enhancer. 

52. The method according to claim S 1 wherein the insulin secretion enhancer is tolbutamide; 
30 chlorpropamide; tolazamide; acetohexamide; glycopyramide; glibenclamide; gliclazide; 

l-butyl-3-metanilylurea; carbutamide; gjibonuride; gUpizide; gliquidone; glisoxepid; 
glybuthiazole; glibuzole; glyhexamide; glymidine; glypinamide; phenbutamide; 
tolcyclamide,"glimepiride, nateghnide, or mitiglinide. 

35 53. The method according to claim 36 wherein the agent is a thiazolidinedione. 
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54. Hk method according to claim 53 wherein the flnazoUdinediane is rosigKlazone or 
pio^tazone. 



55. The mefliod according to claim 54 vAsertaa the fhiazolidinedione is rosi^tazone 

5 
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Figure 3A 

Action of Nicotinic Acid at RUP25 
Expressing Melanophores 
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Figure 3B 
Nicotinic Acid Control Cells 
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28.W01,ST25 
SEQUENCE LISTING 

<110> Arena Pharmaceuticals, inc- 
Semple, Graeme 
Shin, Young Jun 

<120> HYDROXYPYRAZOLES AND METHODS OF PROPHYLAXIS OR TREATMENT OF 
METABOLIC-RELATED DISORDERS THEREOF 

<130> 28.W01 

<150> 60/416,193 
<151> 2002-10-04 

<150> 60/417,120 
<151> 2002-10-07 

<160> 14 

<170> Patentin version 3.2 

<210> 1 

<211> 1092 

<212> DNA 

<213> Homo sapien 

<400> 1 



atgaatcggc 


accatctgca 


ggatcacttt ctggaaatag acaagaagaa ctgctgtgtg 


60 


ttccgagatg 


acttcattgt 


caaggtgttg ccgccggtgt tggggctgga gtttatcttc 


120 


gggcttctgg 


gcaatggcct 


tgccctgtgg attttctgtt tccacctcaa gtcctggaaa 


180 


tccagccgga 


ttttcctgtt 


caacctggca gtggctgact ttctactgat catctgcctg 


240 


cccttcctga 


tggacaacta 


tgtgaggcgt tgggactgga agtttgggga catcccttgc 


300 


cggctgatgc 


tcttcatgtt 


ggctatgaac cgccagggca gcatcatctt cctcacggtg 


360 


gtggcggtag 


acaggtattt 


ccgggtggtc catccccacc acgccctgaa caagatctcc 


420 


aatcggacag 


cagccatcat 


ctcttgcctt ctgtggggca tcactattgg cctgacagtc 


480 


cacctcctga 


agaagaagat 


gccgatccag aatggcggtg caaatttgtg cagcagcttc 


540 


agcatctgcc 


ataccttcca 


gtggcacgaa gccatgttcc tcctggagtt cttcctgccc 


600 


ctgggcatca 


tcctgttctg 


ctcagccaga attatctgga gcctgcggca gagacaaatg 


660 


gaccggcatg 


ccaagatcaa 


gagagccatc accttcatca tggtggtggc catcgtcttt 


720 


gtcatctgct 


tccttcccag 


cgtggttgtg cggatccgca tcttctggct cctgcacact 


780 


tcgggcacgc 


agaattgtga 


agtgtaccgc tcg'gtggacc tggcgttctt tatcactctc 


840 


agcttcacct 


acatgaacag 


catgctggac cccgtggtgt actacttctc cagcccatcc 


900 


tttcccaact 


tcttctccac 


tttgatcaac cgctgcctcc agaggaagat gacaggtgag 


960 


ccagataata 


accgcagcac 


gagcgtcgag ctcacagggg accccaacaa aaccagaggc 


1020 


gctccagagg 


cgttaatggc 


caactccggt gagccatgga gcccctctta tctgggccca 


1080 


acctctcctt 


aa 




1092 


<210> 2 
<211> 363 
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<212> PRT 

<213> Homo saplen 

<400> 2 

Met Asn Arg His His Leu Gin Asp His phe Leu Glu lie Asp Lys Lys 
1 5- 10 15 

Asn Cys Cys val Phe Arg Asp Asp Phe lie val Lys val Leu Pro Pro 
20 25 30 

val Leu Gly Leu Glu Phe He Phe Gly Leu Leu Gly Asn Gly Leu Ala 
35 40 45 

Leu Trp lie Phe Cys Phe His Leu Lys Ser Trp Lys ser ser Arg He 
50 55 60 

Phe Leu Phe Asn Leu Ala Val Ala Asp Phe Leu Leu He lie Cys Leu 
65 70 75 80 

Pro Phe Leu Met Asp Asn Tyr Val Arg Arg Trp Asp Trp Lys Phe Gly 
85 90 95 

Asp He Pro Cys Arg Leu Met Leu Phe Met Leu Ala Met Asn Arg Gin 
100 105 110 

Gly ser lie He Phe Leu Thr val val Ala val Asp Arg Tyr Phe Arg 
115 .120 125 

val yal His Pro His His Ala Leu Asn Lys He ser Asn Arg Thr Ala 
130 135 140 

Ala He He Ser cys Leu Leu Trp Gly He Thr He Gly Leu Thr val 
145 150 155 160 

His Leu Leu Lys Lys Lys Met Pro He Gin Asn Gly Gly Ala Asn Leu 
165 170 175 

Cys ser ser Phe ser He Cys His Thr Phe Gin Trp His Glu Ala Met 
180 185 190 

Phe Leu Leu Glu Phe Phe Leu Pro Leu Gly He He Leu Phe cys ser 
195 200 205 

Ala Arg He He Trp ser Leu Arg Gin Arg Gin Met Asp Arg His Ala 
210 215 220 

Lys He Lys Arg Ala He Thr Phe He Met Val Val Ala He val Phe 
225 230 235 240 

val lie cys Phe Leu Pro ser Val val val Arg He Arg He Phe Tro 
245 250 255 
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Leu Leu His Thr ser Gly Thr Gin Asn cys Glu Val Tyr Arg Ser Val 
260 265 270 

Asp Leu Ala Phe Phe lie Thr Leu ser Phe Thr Tyr Met Asn Ser Met 
275 280 285 

Leu Asp Pro Val Val Tyr Tyr Phe Ser Ser Pro Ser Phe Pro Asn Phe 
290 295 300 

Phe ser Thr Leu lie Asn Arg cys Leu Gin Arg Lys Met Thr Gly Glu 
305 310 315 320 

Pro Asp Asn Asn Arg ser Thr Ser val Glu Leu Thr Gly Asp Pro Asn 
325 330 335 

Lys Thr Arg Gly Ala Pro Glu Ala Leu Met Ala Asn ser Gly Glu Pro 
340 345 350 

Trp Ser Pro ser Tyr Leu Gly Pro Thr ser Pro 
355 360 

<210> 3 
<2il> 22 
<212> DMA 
<213> Artificial 

<220> 

<223> Novel Sequence 
<400> 3 

gctggagcat tcactaggcg ag 22 

<210> 4 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 

<400> 4 

agatcctggt tcttggtgac aatg 24 

<210> 5 

<211> 1083 

<212> DNA 

<213> Mouse 

<400> 5 

atgagcaagt cagaccattt tctagtgata aacggcaaga actgctgtgt gttccgagat 60 

gaaaacatcg ccaaggtctt gccaccggtg ttggggctgg aatttgtgtt cggactcctg 120 

ggcaatggcc ttgccttgtg gattttctgt ttccacctca agtcctggaa atccagccgg 180 

attttcttgt tcaacttggc cgtggctgac tttctcctga tcatctgcct gccgttcctg 240 

acggacaact atgtccataa ctgggactgg aggttcggag gcatcccttg ccgtgtgatg 300 
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ctcttcatgt tggctatgaa ccgacagggc agcatcatct tcctcaccgt ggtggctgtg 360 

gaccgctact tccgggtggt ccatccacac cacttcttga acaagatctc caaccggacg 420 

gcggccatca tttcttgctt cttgtggggt ctcaccatcg gcctgactgt ccacctcctc 480 

tatacaaaca tgatgaccaa aaatggcgag gcatatctgt gtagcagctt cagcatctgt 540 

tacaacttca ggtggcacga tgctatgttc ctcttggaat tcttcttgcc cctggccatc 600 

atcttgttct gctcaggcag gatcatctgg agcctgaggc agagacagat ggacagacat 660 

gccaagatca agagggccat caacttcatc atggtggtgg ctattgtatt catcatttgc 720 

ttcctaccca gtgtggctgt gcgcatccgc atcttctggc ttctctacaa atataacgta 780 

cgcaactgtg acatctactc ctcggtggac ctggctttct ttaccaccct tagctttacc 840 

tacatgaaca gcatgctgga ccctgtggtc tactatttct ccagcccatc tttccccaac 900 

ttcttctcca cgtgtatcaa ccgctgcctt cgaaagaaaa cattgggtga acccgataat 960 

aaccgaagca ctagtgtgga gctcacgggg gaccccagca caaccagaag tattccaggg 1020 
gcgctaatgg ctgaccccag tgagccaggc agcccccctt atctggcttc cacatctcgt 



taa 



<210> 6 

<211> 360 

<212> PRT 

<213> Mouse 

<400> 6 



Met ser Lys ser Asp His Phe Leu val He Asn Gly Lys Asn cys cys 
^ 10 15 

Val Phe Arg Asp Glu Asn He Ala Lys Val Leu Pro Pro Val Leu Gly 
^0 25 30 

Leu Glu Phe val phe Gly Leu Leu Gly Asn Gly Leu Ala Leu Trp He 

40 45 

Phe Cys Phe His Leu Lys ser Trp Lys ser ser Arg He Phe Leu Phe 

55 60 

Asn Leu Ala val Ala Asp Phe Leu Leu He He cys Leu Pro Phe Leu 
°^ '0 75 80 

Thr Asp Asn Tyr val His Asn Trp Asp Trp Arg Phe Gly Gly He Pro 
85 90 ' ' 95 

cys Arg val Met Leu Phe Met Leu Ala Met Asn Arg Gin Gly ser He 
100 105 110 

He Phe Leu Thr val val Ala yal Asp Arg Tyr Phe Arg val val His 
115 120 L 125 



1080 
1083 
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Pro His His Phe Leu Asn Lys lie Ser Asn Arg Thr Ala Ala He He 
130 135 140 

Ser Cys Phe Leu Trp Gly Leu Thr lie Gly Leu Thr val His Leu Leu 
145 150 155 160 

"lyr Thr Asn Met Met Thr Lys Asn Gly Glu Ala Tyr Leu cys ser Ser 
165 170 175 

Phe ser He Cys Tyr Asn Phe Arg Trp His Asp Ala Met Phe Leu Leu 
180 185 190 

Glu Phe Phe Leu Pro Leu Ala He lie Leu Phe cys ser Gly Arg lie 
195 200 205 

He Trp ser Leu Arg Gin Arg Gin Met Asp Arg His Ala Lys lie Lys 
210 215 220 

» 

Arg Ala lie Asn Phe He Met val Val Ala He val Phe He He Cys 
225 230 235 240 

Phe Leu Pro Ser Val Ala val Arg lie Arg lie Phe Trp Leu Leu Tyr 
245 250 255 

Lys Tyr Asn Val Arg Asn Cys Asp lie Tyr ser Ser val Asp Leu Ala 
260 265 27b 

Phe Phe Thr Thr Leu ser Phe Thr Tyr Met Asn Ser Met Leu Asp Pro 
275 280 285 

Val val Tyr Tyr Phe Ser Ser Pro Ser Phe Pro Asn Phe Phe ser Thr 
290 295 300 

cys lie Asn Arg cys Leu Arg Lys Lys Thr Leu Gly Glu Pro Asp Asn 
305 310 315 320 

Asn Arg ser Thr Ser val Glu Leu Thr Gly Asp Pro Ser Thr Thr Arg 
325 330 335 

Ser lie Pro Gly Ala Leu Met Ala Asp Pro ser Glu Pro Gly ser Pro 
340 345 350 

Pro Tyr Leu Ala ser Thr ser Arg 
355 360 

<210> 7 
<211> 1086 
<212> DNA 
<213> Rat 

<400> 7 

atgagcaagt cagaccattt tctagtgata aacggcaaga actgctgtgt gttccgagat 60 
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gaaaacatcg ccaaggtcct gccgccggtg ttggggctgg agtttgtgtt tggactcctg 120 

ggtaatggcc ttgccttgtg gatcttctgt ttccatctca aatcctggaa atccagccgg 180 

attttcttgt tcaacctggc cgtggctgac tttctcctga tcatttgctt gccgttcttg 240 

acggacaact atgtccagaa ctgggactgg aggttcggga gcatcccctg ccgcgtgatg 300 

ctcttcatgt tggccatgaa ccgacagggc agcatcatct tcctcacggt ggtggctgtg 360 

gacaggtact tcagggtggt ccacccgcac cacttcctga acaagatctc caaccggacg 420 

gcggccatca tctcttgctt cctgtggggc atcaccatcg ggcctggaca gtccaccttc 480 

ctctacacgg acatgatgac ccgaaacggc gatgcaaacc tgtgcagcag ttttagcatc 540 

tgctacactt tcaggtggca cgatgcaatg ttcctcttgg aattcttcct gcccctgggc 600 

atcatcctgt tctgctctgg caggatcatt tggagcctaa ggcagagaca gatggacagg 660 

cacgtcaaga tcaagagggc catcaacttc atcatggtgg ttgccattgt gtttgtcatc 720 

tgcttcctgc ccagtgtggc cgtgaggatc cgcatcttct ggctcctcta caaacacaac 780 

gtgaggaact gtgacatcta ctcctctgtg gacttggcct tcttcaccac ccttagcttt 840 

acctacatga acagcatgct cgacccggtg gtctactatt tctccagccc atctttcccc 900 

aacttcttct ccacgtgcat caaccgttgc cttcgaagga aaaccttggg cgaaccagat 960 

aataaccgga gcacgagtgt ggagctcacg ggggacccca gcacaatcag aagtattcca 1020 

ggggcattaa tgactgaccc cagtgagcca ggcagccccc cttatctggc ttccacatct 1080 

1086 

<210> 8 
<211> 361 
<212> PRT 
<213> Rat 

<400> 8 

Met ser Lys ser Asp His Phe Leu val He Asn Gly Lys Asn cys Cys 
1 5 10 15 ' 

val Phe Arg Asp Glu Asn He Ala Lys val Leu Pro Pro Val Leu Glv 
20 25 30 . 

Leu Glu Phe Val Phe Gly Leu Leu Gly Asn Gly Leu Ala Leu Trp He 
j5 40 45 

Phe cys Phe His Leu Lys ser Trp Lys ser ser Arg He Phe Leu Phe 

55 60 

Asn Leu Ala val Ala Asp Phe Leu Leu lie He Cys Leu Pro Phe Leu 

70 75 80 

Thr Asp Asn Tyr Val Gin Asn Trp Asp Trp Arg Phe Gly ser He Pro 
85 90 95 
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cys Arg val Met Leu Phe Met Leu Ala Met Asn Arg Gin Gly Ser He 
100 105 110 

He Phe Leu Thr Val Val Ala val Asp Arg Tyr Phe Arg val Val His 
115 120 125 

Pro His His Phe Leu Asn Lys He ser Asn Arg Thr Ala Ala He He 
130 135 140 

Ser Cys Phe Leu Trp Gly He Thr He Gly pro Gly Gin Ser Thr Phe 
145 150 155 160 

Leu Tyr Thr Asp Met Met Thr Arg Asn Gly Asp Ala Asn Leu Cys ser 
165 170 175 

Ser Phe ser lie Cys Tyr Thr Phe Arg Trp His Asp Ala Met Phe Leu 
180 185 190 

Leu Glu Phe Phe Leu Pro Leu Gly He lie Leu Phe cys ser Gly Arg 
195 ^ 200 205 

He lie Trp Ser Leu Arg Gin Arg Gin Met Asp Arg His val Lys lie 
210 215 220 

Lys Arg Ala He Asn Phe He Met val val Ala lie val Phe Val He 
225 230 235 240 

Cys Phe Leu Pro Ser Val Ala Val Arg He Arg He Phe Trp Leu Leu 
245 250 255 

Tyr Lys His Asn Val Arg Asn Cys Asp He Tyr Ser Ser Val Asp Leu 
260 265 270 

Ala Phe Phe Thr Thr Leu Ser Phe Thr Tyr Met Asn ser Met Leu Asp 
275 280 285 

Pro val val Tyr Tyr Phe Ser Ser Pro Ser Phe Pro Asn Phe Phe Ser 
290 295 300 

Thr cys He Asn Arg cys Leu Arg Arg Lys Thr Leu Gly Glu Pro Asp 
305 310 315 320 

Asn Asn Arg ser Thr Ser Val Glu Leu Thr Gly Asp Pro Ser Thr He 
325 330 335 

Arg ser He Pro Gly Ala Leu Met Thr A^p Pro Ser Glu Pro Gly ser 
340 345 350 

Pro Pro Tyr Leu Ala Ser Thr Ser Arg 
355 360 
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<210> 9 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 

<400> 9 

atgagcaagt cagaccattt tctagtgata 

<210> 10 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 

<400> 10 

ttatctggct tccacatctc gttaa 



<210> 11 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 

<400> 11 

atgagcaagt cagaccattt tctagtgata 



<210> 12 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 

<400> 12 

ttatctggct tccacatctc gttaa 



<210> 13 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 

<400> 13 

ctgatggaca actatgtgag gcgttgg 



<210> 14 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 



28.WOl.ST25 



30 



25 

0 



30 



25 



27 
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<400> 14 

gctgaagctg ctgcacaaat ttgcacc 27 
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